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1. Metal detection and archaeology: a hate/love relationship 
 
1.1 Introduction 
 
In the past thirty years, many changes have occurred in Dutch field-archaeology. One of these 
changes is the use of metal detectors. Since the introduction of metal detectors, and the metal 
detectors for a reasonable price in particular, the number of sales of detectors have boomed. The 
fact that metal detecting appeared not to be just for rich people or official bodies, has caused a big 
increase in sales to people of all walks of life. Metal detectors seem to be machines which are easy to 
use and the hobby is an affordable one, there are now hundreds of thousands of searchers globally 
(Gesink 2010, 11-12). I am one of those searchers. In the course of time, I have noticed that many 
outsiders are very interested in this hobby and that within the archaeological world, the people who 
welcome and the people who are negative towards metal detection are equally divided. I have been 
searching for some years now and in this time, I have done a few interesting finds. However, contact 
with archaeologists resulting from these finds, shows that some people are not happy when a metal 
detectorist shows a find to them. Especially the thought of how these finds have been done, can 
leave some archaeologists unsatisfied.  Many archaeologists still consider detector amateurs treasure 
hunters who look for gold and other valuables to sell for a lot of money and by doing so, destroying 
the entire archaeological record, disturb excavations and do not in the least bit take the find's 
context into account (Bos 1990, 169-172). There are many Dutch publications which focussed on the 
ethical discussion surrounding metal detecting. A number of these articles have been published in 
the archaeological magazine Westerheem, where some (amateur-) archaeologists have set out their 
views on metal detecting and treasure hunting. While some find the participation of detector 
amateurs essential for the Dutch archaeology (Bos 1990, 169-172; Van Der Zwaal 1990, 266-268; De 
Gruijl 1990, 269-271), others still believe that the use of metal detecting equipment should be 
confined to designated people (with or without permits) (Bos 1990, 171-172; Willems 1990, 272-
274).  
Even though there is always a number of people that ignore the rules and do not care about the 
archaeological record at all, the( treasure hunter-) image outlined above seems to be outdated. Since 
the first emergence of detector amateurs, many clubs, magazines and forums on the internet have 
been established where amateur archaeologists all contribute to archaeology by the logging of their 
special finds. Since the introduction of metal detection and the emergence of magazines, clubs and 
forums, the number of metal finds have reproduced in great numbers and in many cases, this has 
lead to new insights in archaeology on a small as well as on a big scale. Some examples of the great 
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archaeological contribution of metal detector amateurs are for instance the distribution of medieval 
coins, of which many hundreds of variants are still unknown  (Gesink 2010, 15), the  distribution of 
medieval religious and profane insignia, of which about 90% have been discovered by detector 
amateurs (Leenheer 2012, 18-20) and the distribution of lead cloth seals (Boon 2012, 1-16).  Also on 
a big scale metal detectorists have contributed to archaeology. For instance the location of one of 
the most famous ancient battlefields has been discovered by means of metal detecting: the location 
of the battle of Varus, which took place in a German place called Kalkriese in 9 A.D. (Clunn 1999, 20-
22). As metal detection is applied to most excavations nowadays, the question arises if this is done in 
a proper and consistent way. As metal detection plays a big role on many excavations, but some 
archaeologists simultaneously resent the use of metal detectors, I have investigated what has been 
written about metal detection in English, German and Dutch archaeological handbooks.  
It surely is hard to imagine that, especially in the most recently published books, no attention is 
devoted to metal detection. One would expect that the older books would not devote much (if any) 
attention to metal detecting, whereas the more recently published books would contain a lot of 
information about this phenomenon. The results are dreadful. 
 
Other countries 
In the very elaborate book written by P. Barker metal detecting is not discussed. Even though the 
book is from 1977 and metal detection was still in its most early years, magnetometry and other 
geophysical methods are discussed in this book (Barker 1977, 34-35). 
However, there are many other more recently published books in which metal detection is not 
discussed either. The first example, "Archaeological method and theory: an encyclopedia", which 
might actually not even be a recent book anymore, is written by L. Ellis in 2000. Although the author 
refers to this book as an encyclopedia, metal detection is not discussed at all (Ellis 2000). Many other 
books devote very few attention to metal detection. Some examples of these are the books of 
Greene and Renfrew and Bahn. They acknowledge the existence of metal detection, but no attention 
is devoted to the proper application of metal detectors, nor is any methodology discussed (Greene 
2002, 74-75 & Renfrew and Bahn 2008, 105). Greene gives a global summary of all common 
archaeological methods, techniques and all other coinciding aspects, whereas the publication of 
Renfrew and Bahn gives a very detailed overview of all archaeological methods and techniques. Even 
though this second book gives very detailed information on all archaeological techniques, metal 
detecting is very summarily discussed in two paragraphs and thereafter, it is not discussed anymore. 
It is incredible that this book contains even more information on dowsing than on metal detection 
(Renfrew and Bahn 2008, 106-107). In 2010 Greene has published a new edition of his book. In this 
new edition, there is some more information about metal detecting. However, detailed information 
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on the actual application of detectors is still lacking, since the information in the new edition is more 
about the legislation of metal detecting and the finds that have been done by detector-amateurs 
(Greene and Moore 2010, 77-78). In 2006 the book "Archaeology in practice " was published. In the 
chapter about locating archaeological sites, metal detection is also discussed. It seems that the 
author stands firm on metal detecting as possible locators for new archaeological sites, as the author 
only mentions metal detectors in this context. Some good examples of this are given (in less than half 
a page) and even though this book is about the archaeology in practice, the reader is not made 
familiar with the functions and correct application of metal detectors in the field (David 2006, 11).   
In  "The Handbook of British Archaeology"  only the existence of metal detectors is again 
acknowledged and compared to other books, a lot of information is given on the legislation for 
detector-amateurs. Moreover, this book is unsuitable to retrieve information for the correct 
application of metal detection on excavations  (Adkins and Leitch 2008, 64 & 463-464). 
The book by S. Campane and S. Piro published in 2009, covers all common geophysical methods and 
techniques for archaeology. Even though metal detection is not a full form of geophysical 
prospection, one would certainly expect some information about metal detection. However, this is 
not the case, as this phenomenon is not discussed at all (Campane and Piro 2009).  
A more recently published book by Schofield, Carman and Belford, covers the most modern survey- 
and excavation-techniques.  Even though in this book some attention is devoted to the ethical 
debate surrounding metal detection, information about using detectors on excavations is not given. 
Also, in the chapter about geophysical methods, metal detection is not discussed (Schofield et al. 
2011, 136-151).  
There are some German books on the market as well, in which the methods and techniques of field 
archaeology are discussed. One of these books is “Ausgrabung heute. Methoden und Techniken der 
Feldgrabung". The abstract of this book  indicates that there are not many other books of this kind in 
German. A glance at the bibliography shows why: many of the books that have been used to write 
and compose German books, are English books. This shows that many of the English handbooks for 
field archaeology are used in Germany as well (Gersbach 1989, 159-166). The book by Gersbach 
summarizes "all" archaeological methods and techniques that were up to date or developing very 
quickly by the time his book was published (1989). Oddly enough, the description of metal detection 
is not mentioned once (Gersbach 1989). Another publication which focuses on the global description 
of all common kinds of magnetic prospection is the publication by C. E. Schulz. In this paper all forms 
of magnetic prospection are discussed, except metal detection (Schulz 2000, 1-17). Even though 
metal detection is not a full form of magnetic prospection, one would expect at least some 
information about this special form of magnetic prospection. Exactly the same is the case at the 
article by Becker: metal detection is ignored, while all other forms of magnetic prospection and their 
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latest developments are discussed (Becker, 1-9). 
Two other German books are "Kleines Handbuch der Archäologie" and "Handbuch der 
Grabungstechnik". However, these books are extremely difficult to find in the Netherlands, so these  
have not been used for this thesis. It seems very clear that the reason for the absence of German 
books can be found in the abundance of English books, as 90 percent consists of references to 
English books. 
 
The Netherlands 
Even though  a small number of Dutch books about archaeological methods and techniques have 
been published, a great deal of books which are utilised are English books, as is the case in Germany. 
Because of this fact, the share of Dutch books in archaeology seems smaller than the English one, but 
this is actually not the case. The Dutch handbooks complement the library of Dutch archaeology, 
since many English books are also used as textbooks or handbooks for fieldwork in The Netherlands, 
as is exactly the case in Germany. Yet, the problem which is found in the English and German books, 
also arises in the Dutch books: metal detection is almost entirely overlooked and ignored.  
Some of the publications by L.P. Louwe Kooijmans from 1976 and 1979 immediately show that metal 
detectors were not used on excavations in his time. Not only is the absence of a metal detector in the 
equipment of an archaeologist a clear indication, but the author explicitly writes that an auger and an 
insert drill need to be present at all times, as "still no machine exists which is capable of looking 
through the soil" (Louwe Kooijmans 1976, 66-67 & Louwe Kooijmans 1979, 66-67 ). Even though the 
author alludes to geology in this case, this statement shows that metal detectors were not in use by 
that time.  
About ten years later in 1988 metal detection is mentioned. In the book by A. Warringa en G. van 
Haaff, which discusses the most modern techniques of that time, metal detection is mentioned very 
briefly. It is discussed in such a brief way,  just pointing to the usefulness of metal detectors, that the 
reader still has no clue about the correct use and application of metal detectors. The only thing this 
book indicates, is that "most of the times, it is worthwhile to search the newly opened pits and 
deposits with a metal detector" (Warringa and Van Haaff 1988, 77). The important information that 
sometimes can be derived from the absence of metal artefacts on a site (for example to create a 
better understanding of a site or the connection  between different sites) and the fact that metal 
detection should therefore be applied on every excavation in a consequent way, is not discussed at 
all. A part of this book focuses on urban archaeology, one of the most likely locations to encounter 
metal artefacts. Yet again, metal detection is not mentioned in this chapter either (Warringa and Van 
Haaff 1988, 109-112). 
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When one takes all this information into account, it becomes clear that not only the older 
archaeological books, but also the more recently published books do not contain a lot (if any) 
information about metal detection. When one compares these books with the publications for 
amateur-archaeologists, hobbyists and detector-amateurs, a great difference becomes clear. For 
detector-amateurs and treasure hunters, loads of books are to be found. One of the most useful and 
elaborate of these is "Handboek voor zoekers"  by G. Gesink, which is also published in English, 
German and French. Even though this is a very recently published book (first edition in 2005, second 
edition in 2010), this is only one of many books that provides the reader with information about 
metal detection, locations to search, best methods to walk a field and how to handle the retrieved 
artefacts. One of the older publications (1985) is the book "Succesvol schatgraven", which is 
described by the author as essential guide for treasure hunters, coin hunters, beachcombers, 
amateur-archaeologists and dump diggers (Gesink 1985). 
This is not the case in the Netherlands alone, for in England many books and magazines have been 
published for amateurs and hobbyists, while archaeological handbooks keep quiet about this subject. 
Already in 1978, the book "Successful treasure hunting" was published. This book does not focus on 
metal detection, but it does devote an entire chapter to it. This book needs to be placed in its time 
and contains loads of information (even compared to recently published archaeological handbooks) 
about the different fieldwalking methods, the right positioning of the search coil and the best ways 
to recognize locations with the greatest chance of encountering old metal artefacts (Johnson 1978, 
46-55). Two years later, the book "Successful coin hunting"  was published, in which is discussed 
where and how one should look for lost and hidden coins and caches with the metal detector. Even 
the technical aspects of a metal detector are explained in this book (Garrett 1980). There are dozens 
of other books, written and published (by and-) for amateurs in which the phenomenon of metal 
detection is explained in great detail.  
 
Reasoning 
Why is there so much information available for amateurs, while archaeological handbooks still 
contain so little (if any) information about metal detection? One of the reasons is probably to be 
found in the titles of most publications for amateurs: many of the titles are linked to treasure 
hunting, which is exactly what archaeologists do not want be associated with. The number of 
archaeologists that can and want to identify themselves with treasure hunters globally, is very low, if 
any even exist at all. Yet, the books that have been written for treasure hunters and amateurs, 
contain very valuable information for archaeology as well. It is very pitiful that this information is not 
used at the moment. What consequences does this have for the Dutch field-archaeology?  
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Not only Dutch, but also English excavations are under constant pressure of time and money 
(Schofield et al. 2011, 39). An excavation needs to be carried out in the least amount of time and 
with the least amount of money and by doing so, leaving very little space for extra research when 
very special or new finds are done. Because of this, little time is left for thorough investigations and 
for metal detection either, even though the latter is a relatively cheap and fast archaeological 
method.  Nevertheless, metal detection should be applied broadly to form a better understanding of 
a site and a more complete image of an excavation. Especially in times of economical crisis, it is 
essential to invest in the correct and consequent use of metal detectors. Yet, it appears that this is 
not the case, whereas every excavation applies different rules. On several excavations where I myself 
have participated and used my metal detector, I noticed a difference in the use of the detector. On 
some excavations it is customary to mark the exact location of a probable metal artefact with a small 
flag or a stick. This point is logged and after that, the artefact can be excavated (pers. comm. A. 
Louwen, 2013). However, on other excavations where I have been involved in, different methods 
were applied. On one excavation I was told to excavate the object immediately and leave the object 
(inside a zip-bag) on the location and this point would be logged later. On another excavation I had to 
collect all the metal artefacts together and later, the number of the pit in which they were found 
would be logged and on yet another excavation it didn't even matter if I dug up the artefact out of an 
archaeological feature such as a posthole, even before it was sectioned (which is actually strange 
since this is one of the main reasons why professional archaeologists despise detector-amateurs). 
When comparing all these different practices on excavations, it appears that there is not one 
standard practice for the application of metal detection on excavations. By not having a standard 
practice for metal detection on excavations, this could lead to distorted results or information could 
be overlooked. It seems that the legislation for Dutch archaeology is not completely aware of the 
possibilities (and restrictions) regarding metal detection on excavations.  
 
1.2 Legislation regarding metal detection (for professional archaeologists and 
detector-amateurs) 
 
Excavating organisations 
What do the law and archaeological protocols require regarding metal detection in the Dutch 
archaeology? On the website of the Dutch heritage-inspection one can read the following: 
 "In the Kwaliteitsnorm Nederlandse Archeologie (KNA) are the minimum of requirements an 
organisation has to meet when carrying out work in the context of archaeological care of 
monuments. This involves work such as desk-based research, inventory field research (Dutch: 
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Inventariserend veldonderzoek: IVO), excavations, protection of archaeological sites, 
archaeological guidance in building activities and the registration, consignment and 
management of finds" (www.erfgoedinspectie.nl). 
One can consult the KNA on the website of the "Stichting Infrastructuur Kwaliteitsborging 
Bodembeheer" (SIKB). In all the protocols that apply to archaeology, only two of these mention metal 
detection. In the protocol for a written scheme of investigation (Dutch: Programma van Eisen; PvE) 
the chapter about methods and techniques states the following:  
 
"When writing a PvE for investigations towards archaeological sites dating from the late prehistory or 
(proto-) historical period, it is recommended to prescribe the use of a metal detector" (translation 
from: www.SIKB.nl). 
 
The next protocol, which applies to inventory field research (IVO), states the following: 
 
"When carrying out an IVO, different research methods can be used to test the archaeological 
expectation and to estimate the possible archaeological value of sites. One can carry out a 
geophysical survey, when it is deemed plausible that the presence of archaeological remains will 
cause a measureable contrast. The applied kind of geophysical survey should be chosen by a party 
with proven expertise, preferably with a specialisation in the field of archaeology. The chosen method 
of geophysical survey should be closely connected with the expected archaeological contrast. This 
specification does not apply to metal detection" (translation from: www.SIKB.nl).  
 
The protocol for IVO shows that metal detection can be used with all common investigations. Yet, 
this part has two weaknesses: firstly the fact that metal detection CAN be used. It is apparently not 
obligatory. Secondly, this protocol clearly does not take the many different kinds of metal detectors 
into account. The fact that the protocol states that the chosen geophysical  method has to coincide 
with the expected contrast (and that metal detection is an exception to this requirement), shows 
that the common knowledge about metal detectors is too poor, as it is clear for some years now that 
there are many different kinds of detectors which all have their advantages or disadvantages on 
different kinds of soils.    
 
Amateurs 
For metal detector-amateurs, there is some common legislation as well. In the Dutch Monuments Act 
of 1961, it is clearly stated that the search for antiquities in particular is forbidden. A distinction is 
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made between legal and illegal digging that "has the goal of tracing and investigating monuments" 
This law makes it very clear that the illegal retrieval of antiquities from the soil is forbidden (Klok 
1969, 21-24). 
In 1988, the Monuments-act of 1961 was replaced by the Monuments-act from 1988. Article 1 of this 
new law defines an excavation as follows: "the carrying out of work which has the goal of tracing and 
investigating monuments, by which disturbance of the soil takes place" (translation from: 
www.wetten.overheid.nl). 
 
A monument under this law is defined as follows: 
  
"1. Manufactured items which serve a general interest because of their beauty, their meaning for 
science or their cultural-historical value; 
2. Terrains which serve a general interest as they contain items as defined under 1;  
3. Archaeological monuments: the monuments as meant under 2" (translation from: 
www.wetten.overheid.nl). 
 
Article 45, section 1 states the following: "The carrying out of excavations without or notwithstanding 
an excavation-permit of our minister is forbidden"(translation from: www.wetten.overheid.nl). When 
one takes in account the definition of an excavation as defined in article 1, one could conclude that 
this also applies to metal detector-amateurs and -hobbyists.  
 
Yet, the use of metal detectors in not forbidden. Everybody is allowed to be in public areas with 
metal detectors and even on private property (provided that one has permission of the land-owner) 
the searching with a metal detector is allowed. It is from the moment that somebody uses his or her 
shovel (or any other instrument that can be used for digging)to retrieve an object, that one is 
prosecutable under the Dutch Monuments-act, article 45, section 1 (www.erfgoedinspectie.nl). 
 
Still, it does not occur many times that metal-detectorists are actioned against and there are two 
reasons for this: firstly, the police and the public prosecutors  are not completely aware of the rules 
and legislation regarding metal detection and therefore they are not certain if one is prosecutable. 
To do this, they should first be informed properly (Van Der Zwaal 1990, 266-268; De Gruijl 1990, 270-
271). Secondly, if a metal detectorist is arrested, the charges soon become questionable when the 
arrested person claims to be looking for his or her lost wedding ring, keys or any other lost object. 
A solution for this problem might be found in a general bylaw (Dutch: Algemeen Plaatselijke 
Verordening; APV). In the oldest city of the Netherlands, Nijmegen, an APV is applied for some years 
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now. In this APV, metal detection is completely banned and therefore anybody searching with a 
detector without permission, can be arrested. The APV of Nijmegen states the following:  
 
"1. The mayor and councillors can designate terrains for which a prohibition on metal detecting 
applies. This designation will be made public, as is dictated by article 3:42 Awb; 
2. It is forbidden to find oneself with a metal detector on a designated terrain as is meant in 1,without 
the permission of the mayor and councillors;  
3. The specifications of section 2 do not apply to those who have been given an excavation-permit 
pursuant article 40 of the Monuments-act 1988" (translation from: 
www.decentrale.regelgeving.overheid.nl). 
 
The data above shows that metal detection is badly documented in almost all legislation and 
archaeological protocols for Dutch archaeology. Standardised and consequent guidelines for the 
application of metal detection on excavations seem to be mostly lacking. Recommendations for the 
use of detectors are made, but these clearly show the non-obligatory character immediately. Also, 
these recommendations do not discuss the correct way of applying detection on excavations, as is 
the case in the Dutch legislation as well. 
 
The importance of- and problem with metal artefacts 
The first appearance of metal in The Netherlands was already in the late Neolithic and has been 
widely used from the Bronze age onwards and since then, has been of major importance to all 
societies (Jager 1999, 1).The first raw materials to produce metal artefacts have been imported 
through trade and social exchange networks. The owner of bronze artefacts in the bronze age was 
supposed to be extremely wealthy and displayed his status through his objects (Butler and Fokkens 
2009, 377-380). In the bronze age, many of these highly valuable artefacts have also been ritually 
disposed of, whether to please any deities or to display even more wealth (Van Den Broeke 2009, 
667). After the bronze age, people became capable of producing metal alloys as well and from the 
Roman period onwards, enormous amounts of metal artefacts have been invented and produced 
(Jager 1999, 1-9). In the middle ages the society was partly based on the value of gold and silver and 
one's status was determined by one's possessions, especially of gold and silver artefacts (Jager 1999, 
10-13). Coins did not have a determined value as is the case nowadays, but their worth was 
determined by the weight in silver. A half coin would nowadays be worth nothing, whereas a halved 
silver coin would simply be worth half its weight in silver. Also, metal was still a rare material and as 
such, any broken objects or objects that had lost their function would be melted to produce new 
artefacts. It is therefore that metal artefacts are still a special category of finds of which it can be 
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assumed that they really have been lost, instead of thrown away, as is the case with many other find 
materials (Nooijen 2010, 105). In the late medieval and post medieval period, the Netherlands 
became a very wealthy country where vast amounts of metal artefacts were produced to make every 
day life more convenient, to adorn one's clothes and overall appearance, coins for trade and metal 
building materials are just some examples of all the functions that metal has fulfilled in due time. It is 
therefore absolutely essential to retrieve these archaeological finds as these can teach us so much 
about the past. Ranging from creating a greater understanding of communities through bronze age 
depositions to understanding social changes in depositions of Roman coins. From creating greater 
understanding of medieval societies by plotting the distribution of coins to the trade networks of 
post medieval Europe by looking at the distribution of lead cloth seals. And from being able to date 
and understand archaeological features and stratigraphy through typologies of fibulae to bringing 
archaeology back to the taxpayers by putting these precious artefacts in museums and other 
exhibitions. Metal artefacts are an extremely important category of finds and must therefore never 
be looked down upon. It is simply unaffordable to exclude these artefacts from investigations and 
reports and neither can their importance for the public be neglected. 
 
It is this importance of metal artefacts, from which the problem arises: 
All the aspects mentioned earlier clearly show that a problem arises within the modern day Dutch 
archaeology. When archaeological hand- and textbooks only acknowledge the existence of metal 
detection, but do not elaborate on the correct and consequent use and application of these 
machines, the next generation of archaeologists will not become familiar with metal detection either.  
Simultaneously, the law and archaeological protocols do not dictate any standard practices for the 
application of metal detection on excavations . Many excavating organisations utilize metal detectors  
as these are one of the most modern techniques available and at the same time, it is a relatively 
cheap and fast way to explore a lot of surface in a short amount of time. Moreover, some metal 
detectors can be used for more than just to locate metal artefacts, as these are also capable of 
locating hearths, certain rocks and stones, garbage pits and other archaeological features. The 
possibilities are endless.  
However, if metal detection keeps getting neglected in textbooks, students are not taught to deal 
with these machines in the field. In addition, the law and archaeological protocols are unclear and 
excavating organisations don't have standard procedures they have to follow, these possibilities for 
archaeology will be lost. 
At this very moment, most excavating organisations make use of metal detectors. But the real 
question is not if they are using metal detectors, but how. As detection, fieldwalking methods and all 
other aspects of metal detection are not written down in archaeological textbooks. This gives rise to 
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the next  question whether excavating organisations are making the correct use of these machines. 
Indeed, when the right instructions are nowhere to be found, who and what determines what the 
right way is to apply metal detection on a certain excavation? Moreover, an important aspect is who 
is handling the detector. In the hands of an experienced detector-user a detector is more valuable 
than in the hands of a layman. Concluding, it seems almost logical that metal detection is not used in 
a proper way on Dutch excavations. I want to test this hypothesis against the Dutch archaeology and 
investigate how metal detection could be implemented better. 
My hypothesis is as followed: The Dutch archaeology does not make optimal use of the possibilities 
of metal detection. On the occasion of this hypothesis, the main question is formulated, namely:  
Does the Dutch archaeology make optimal use of the archaeological possibilities of metal detection? 
 
To answer the main question, several sub questions are formulated: 
 
1) What are the possibilities of metal detection anno 2013? 
2) How is metal detection applied on Dutch excavations at this moment? 
3) Do question 1 & 2 show that the Dutch archaeology is behind in the field of metal detection and 
does it seem necessary to give recommendations?  
4) What recommendations or suggestions regarding metal detection can be given for the Dutch 
archaeology?  
 
To properly answer these questions, a special methodology has been established and by doing so, 
the most trustworthy results are created. By comparing these results with the desirable and essential 
aspects of metal detection on excavations, recommendations will be given in the conclusion.  
 
Methodology 
To answer the questions formulated above, a research strategy is established. Firstly, the possibilities 
and restrictions of metal detection will be discussed. In addition, the principles, technical aspects, 
different kinds of detectors and detector-accessories will all be discussed as to gain a greater 
understanding of these machines that can contribute so greatly to almost every archaeological 
investigation. This chapter will clarify exactly what metal detection is all about and what the 
possibilities for modern day metal detection hold. 
Secondly, after discussing what metal detection has to offer to archaeology, three separate research-
areas will be highlighted. It will be investigated how metal detection is applied in these  areas on this 
very moment. Excavation-rapports will be consulted for this, as well as personal contact with the 
excavators themselves will be essential for this part.  
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The three areas that have been chosen for this research are the following: 
 
- areas with a soil which consists of mainly sand; 
- areas with a soil which consists of mainly clay; 
- urban archaeology 
 
There is a good reason these particular areas have been chosen for this thesis. When one takes a 
look at the website of the Dutch Archaeological Research Agenda (Dutch: Nederlandse 
Onderzoeksagenda Archeologie; NOaA), it becomes clear that there are no less than 17 archeo-
regio's in the Netherlands, which means that there are 17 different archaeological areas, which all 
have their own characteristics, soil types and habitation-histories (www.noaa.nl). To discuss all the 
different Dutch archeo-regio's with all their different soil-types would be impossible with the time 
and room given to write this thesis. Therefore, a selection of three areas has been made. The main 
reason for selecting the sandy soils is found in the geological distribution of the soils in The 
Netherlands. As approximately forty percent of the Dutch soils consist of sand, one covers a great 
part of The Netherlands when discussing sandy soils (fig 1). Moreover, on these sandy soils, remains 
of habitation from the early prehistory until the early modern period are to be expected and are thus 
very useful for discussing metal detection as well (www.noaa.nl). For these reasons, it is absolutely 
essential to include sandy soils in this thesis. 
The second type of area, soils consisting of clay, make up for another five different archeo-regio's. 
Also, on most of these clay soils, the remains of habitation of all periods are to be expected and 
therefore a very useful area as well. What makes clay soils stand out even more above sandy soils, is 
the mostly anaerobic subsoil, which makes finding uniquely preserved (metal) artefacts possible. 
Whereas sandy soils do not preserve metal artefacts well, clay soils have an excellent way of 
preserving artefacts because of the wet and sometimes waterlogged environment in which the 
artefacts find themselves. As such, oxygen is not able to penetrate the soil and therefore does not 
affect the buried artefacts. 
By selecting these two areas, another advantage arises:  as the differences in location, soil type and 
preservation of metals between sandy soils and clay soils are so vast, a great contrast in results 
between these two areas is expected and clear results are to be retrieved. A last advantage of using 
these vast areas is the fact that by using these two areas, 10 of 17 archeo-regio's are investigated and 
as such, a great deal of The Netherlands is covered (see fig 1). 
The third area, urban centres, is a special one. In these areas, metal artefacts are always to be 
expected, but so are many pieces of rubble and debris, also containing pieces of metal which can 
make the application of metal detectors more difficult or even impossible. 
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Figure 1: the different archeo-regio's in The Netherlands. This thesis will cover the numbers 1-5 (sandy 
soils), 7-8, 10 and 12 (clay soils) (after www.noaa.nl).  
 
In the second chapter, the possibilities (and restrictions) of metal detection will be discussed, as well 
as the different kinds of detectors and accessories. In this chapter, it will be discussed which kind of 
detectors are most useful for different kinds of soils and what other circumstances one should bear 
in mind when using metal detection on different excavations. If, for example, metal detectors that 
are very suitable for using on a highly contaminated clay soil are applied to a clean site on a sandy 
soil, something is not in order. Another example is the fact that money plays a big role in excavations. 
It should be clear that a cheap detector is not always the way to go: for some type of excavations, 
more expensive detectors are needed. But this also applies vice versa: when one buys a very 
expensive, complicated detector with many functions which are actually not needed at all, as the soil 
type would allow a cheaper, less complicated machine to do the work. This money could then better 
have been invested in further research of some other kind. A last example is the use of different 
search coils. On an excavation in an urban centre, where much distortion is expected, it is impossible 
to use a detector with a deep-scanning, big search coil, as this makes the use of metal detection 
counterproductive. All these different aspects will be discussed in chapter two. 
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In the chapters 3, 4 and 5, each of the selected areas mentioned above will be represented by three 
case studies of excavations that have been done there in recent years. Some of these excavations 
have recently ended, whereas no official reports have yet been published. In these cases, 
information has been found through personal communication with project leaders. 
In this thesis, it will be investigated how, how much and how consequent metal detection has been 
applied on these excavations and these results have been compared with the information and data 
derived from chapter two.  
Based on the conclusions of this total amount of nine case studies, the main question will be 
answered: does the Dutch archaeology make optimal use of the possibilities of metal detection? If 
this is not the case, recommendations will be given in chapter 6. After giving recommendations 
especially for the three investigated areas, some overall recommendations will follow, after which 
the conclusion is given in chapter 7. 
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2. Metal detection in a nutshell 
 
2.1 Introduction 
 
To get a greater understanding about metal detecting and all the aspects that coincide with it, it is 
not only essential to cover the different types of detectors, the different search coils and other 
accessories, but also discuss how these machines operate and what differences there are. In this 
chapter, the emergence of metal detection is discussed first. After that, the technological aspects 
and differences between different detectors and the common accessories are discussed and lastly, 
the possibilities for different detectors will be discussed for different soils and other geological 
features. The technological aspects, such as the covered depth on certain soils or the best detector 
to use on heavy mineralised soils, are, as stated in chapter 1, not discussed in any professional 
archaeologist´s handbook. For this reason, the publications for (and mostly by) amateurs, amateurs 
themselves and detector salesmen have been consulted to retrieve the needed information on this 
matter. 
 
2.2 Short history of the metal detector 
 
Who the inventor of the metal detector is, is unclear, as nothing is written about this fact. What is 
clear however, is that the technology to detect metals was known in the end of the 19th century 
already. As Alexander Graham Bell, the inventor of the telephone, was called in for assistance in 
detecting a bullet in the body of the assassinated American president James Garfield in 1880, he 
invented a machine that was said to be capable of detecting the bullet (Gesink 2010, 19). He 
probably did not succeed, as president Garfield died nonetheless, but the idea and technology of this 
time was subject to more and more improvements in due time, which eventually lead to the 
professional use of mine-detectors from 1915 onwards (Gesink 2010, 19-10). In 1931, dr. Gerhard 
Fisher established a research laboratory in America, where he invented a metal detector which was 
patented six years later (Gesink 2010, 20). After the emergence of this well-known research centre, 
many more companies were established to produce these machines. The second world war turned 
out to be one of the biggest stimulants for the production of detectors as counter-explosive devices 
which could weigh up to 20 kilograms (Gesink 2010, 20). After 1945, when the war was over, many 
detectors were not used anymore and therefore sold on the American market. Especially ex-
militaries who had worked with these machines in the war knew what these machines were capable 
of and started searching for war relics and civil war remains. Slowly, metal detection became more 
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and more popular. However, the machines were still very heavy and there were no ways of 
separating good finds from rubbish, as these functions did not exist back then (Gesink 2010, 21). It 
was not until the 1960's that  the transistor was invented and the heavy detectors were replaced by 
lighter and smaller models. The technology however, was still not flawless, compared to what 
detectors are capable of nowadays. In the course of the 1970's, new technologies were developed 
and the abilities of scanning deeper into the soil improved drastically. From the 1980's onwards, 
many improvements and innovations took place in the field of metal detection and from this 
moment on, metal detection became a very popular hobby and most of the companies that were 
established in these days, still exist today, including the Fisher research laboratories which is now 
seen as one of the most successful brands in metal detectors (Gesink 2010, 24-26). Also, many kinds 
of metal detectors are produced nowadays, which all have their own characteristics and (dis-) 
advantages on certain soils or excavations.  
 
2.3 Differences between detectors 
 
To gain a greater understanding of metal detectors, it is essential to know how these machines 
operate. All metal detectors have one thing in common: the operating principles, which come down 
to the following. 
When one opens the search coil of a detector, one will encounter only a few things: two copper coils 
and a cable which connects them to the electric parts inside the housing of the detector. One of 
these coils is a transmitter and the second one a receiver. When these coils are activated by 
electricity (batteries), the transmitter-coil generates an electromagnetic field which is then received 
by the receiver-coil. This electromagnetic field keeps the detector quiet when in balance, so when no 
metals are introduced in the electromagnetic field which disturbs the balance between transmitter 
and receiver. Whenever a metal object is introduced in this field, it gets disturbed and the receiver 
will pick this signal up. The disturbance in the field is made clear by means of a sound (a beep) and 
mostly by means of a visual aspect as well (a number on the display of the detector) (Gesink 2010, 
30). The conductivity of the kind of metal that interferes with the electromagnetic field, also 
influences the way the detector reacts. Materials with a conductivity such as silver and copper give a 
very clear indication of their presence, whereas materials such as iron and gold have a very low 
conductivity and will therefore be less easy to detect (Gesink 2010, 97). Also, metal alloys are more 
difficult to detect than pure metals. A good example of this is bronze: bronze is an alloy composed of 
tin and copper, which are both metals with a high conductivity. However, when mixed, the 
conductivity decreases drastically (Gesink 2010, 97). A scheme with the most common metals and 
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their conductivity is depicted in table 1 . 
 
 
Material IACS Resistance (Ω) Conductivity 
(Siemens/m) 
Tin (pure) 15,00 1,149ᴱ-07 8,700ᴱ+06 
Silver (pure) 105,00 1,642ᴱ-08 6,090ᴱ+07 
Copper (pure) 100,00 1,724ᴱ-08 5,800ᴱ+07 
Copper-Nickel 
(70%:30%) 
4,50 1,771ᴱ-07 5,647ᴱ+06 
Lead 8,40 2,053ᴱ-07 4,872ᴱ+06 
Gold 73,40 2,349ᴱ-08 4,257ᴱ+07 
Aluminum (pure) 61,00 2,826ᴱ-08 3,538ᴱ+07 
Platinum 5,50 3,135ᴱ-07 3,190ᴱ+06 
Nickel Cupro 4,60 3,748ᴱ-07 2,668ᴱ+06 
Bronze 44,00 3,918ᴱ-08 2,552ᴱ+07 
Tinfoil 4,20 4,105ᴱ-07 2,436ᴱ+06 
Zinc 28,00 5,945ᴱ-08 1,682ᴱ+07 
Nickel (pure) 25,20 6,842ᴱ-08 1,462ᴱ+07 
Stainless steel (304) 2,50 6,897ᴱ-07 1,045ᴱ+06 
Iron 18,00 9,579ᴱ-08 1,044ᴱ+07 
 
Table 1: the conductivity of most common metals which are to be found on excavations (after Gesink 
2010, 97). 
 
The higher the conductivity of a metal, the higher the signal the detector gives, will be. All detectors 
have different ways of displaying this. Some detectors have numerical values which range from 1 to 
100, whereas others range from -36 to +36 and yet another kind of detector does not use any 
numerical value at all, as they make use of arrows, indicating which metal it is most likely detecting. 
Also, all detectors use different signals. There are detectors with a simple beep, which, combined 
with the numerical value, indicates what metal is located beneath the soil. But there are detectors 
which use more tones as well, a higher tone indicating a higher conductivity and lower tones to 
indicate metals with a low conductivity. Lastly, there are detectors which make a constant sound and 
when a metal is detected, either turns into another signal or becomes quiet. This latter is the so-
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called non-motion detector. 
Of course, it is not just as simple as described above. There are some factors that could influence the 
signal of the buried object. For example: a bigger object is more easy to detect and will therefore give 
a clearer signal than a smaller object of the same material . Also, large iron objects, for example, will 
give a very clear signal, and by doing so, making it look like there's an object of high conductivity to 
be found. This also applies vice versa: when a tiny silver coin is buried at a great depth, the detector 
will pick up a very weak signal and by doing so, making it look like the coin is actually an iron nail 
(Gesink 1985, 26-28). Other aspects that will affect the conductivity is the type of soil the object is 
buried in, the degree of corrosion on the object and the "Halo-effect", which means that the buried 
object creates some kind of magnetic field by itself by just being buried in the soil for a very long 
time. 
Whatever the sounds and/or numerical values are, the trained metal-detectorist will become familiar 
with these sounds and values and therefore becomes capable of selecting which signals to dig on, 
and which signals are best left untouched (the last of which will probably not occur on professional 
excavations, but does happen a lot in the amateur-field). 
 
In the course of time, many different operating systems have been developed. A few examples are 
the very primitive Beat Frequency Oscillator (BFO), the Transmitter/Receiver (TR) which is mostly 
applied in cheap detectors because of little room for any settings or discrimination of (rubbish) 
metals, the Very Low Frequency (VLF) which is slightly more elaborate in possibilities to reduce 
effects of different soils and depth and lastly, the VLF-TR, which combines the advantages of the TR 
and the VLF operating systems and are still produced nowadays (Gesink 2010, 31-33). The operating 
system that is used in most detectors nowadays, is called the Motion system. It is called that way, 
because of the fact that the detector needs to be moved in order to detect metals. When sweeping 
over an object, it indicates that there are metals to be found by beeping and giving it a numerical 
value. When hovering above the object, the detector will not detect the artefact. It makes use of the 
VLF-system and has a frequency range from approximately 4,5 to 20 kHz, even though there are 
specialised detectors which use a range from 1,5 to 100 kHz. The greatest advantage of motion 
detectors is the ability to reduce the soil effects without losing any depth (Gesink 2010, 33). It is 
therefore possible to realise an increase in depth of 300%, compared to the older VLF-TR detectors!  
 
Frequency 
All detectors use a frequency. This frequency makes up for most of the detector's capability to detect 
the smallest of objects or the maximum depth that is reached. The bottom line of the different 
frequencies comes down to the following. The greater the frequency, the greater the capability of 
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detecting small objects. The downside to this is that the higher the frequency is, the less depth is 
covered. For example a detector with a very high frequency, say 22 kHz, would be extremely capable 
of detecting even the smallest fragments of metal (with the size of 2 millimetres!). However, its 
ability to scan very deep is not so well adapted as a detector with a lower frequency. Therefore, it is 
crucial to understand what one is looking for. When one expects to find many small objects at a 
slighter depth, it could be more useful to use a detector with a high frequency. When one is 
expecting larger objects, but on a deeper level, it could be more useful to use a detector which scans 
deeper. It should be borne in mind that using a detector with a lower frequency could miss some of 
the (pieces of) smallest objects. It therefore does meet the expectations when larger objects are 
found, but the smallest objects could have actually changed the expectation model.  
Of course, there are all-round detectors also. These detectors have an average frequency and 
because of this, an average depth coverage as well. 
A new development in the field of metal detection is the ability to use several frequencies at the 
same time. By doing so, the complications of having either an enormous sensitivity for small objects 
or a great coverage of depth are changed into a combination of both sensitivity and depth. After the 
manufacturer Minelab introduced these new kinds of metal detectors, Fisher and White's followed 
quickly. This technology is so new, that it remains to be seen if these benefits are actually true 
(Gesink 2010, 34). 
 
2.4 Search coils, ground effects and the human agent 
 
Most detectors come with a range of accessories which mostly involve search coils and pinpointing 
devices. The search coils are the most important aspect of a detector and by changing a coil, the 
technical aspects of a detector change as well.  There are two kinds of search coils: concentric coils 
and Wide-Scan (Double D)-coils. Within these two kinds, there is a vast amount of variation in size 
(ranging from 11,25 cm in diameter to exceeding one meter in diameter) and shape (elliptic, semi-
elliptic, circular). 
 
Figure 2: the differences of search coils. 
Left a Wide-Scan coil, in the middle a 
concentric coil and on the right a 
concentric coil in combination with a 
somewhat more powerful detector 
(Gesink 2010, 91). 
 
25 
However, the rule that commonly applies to these coils is: the bigger the coil, the more depth it will 
cover. By using a detector with a high frequency (and therefore a loss in depth), a greater depth can 
be reached by adding a bigger coil to the detector.  
A detector with a great depth coverage: is that not what all archaeologists would want? In fact, this is 
not true at all. The preferred depth a detector should cover, completely depends on the kind of 
excavation it is used for. On an excavation in an urban centre for instance, a great depth coverage 
makes a detector impossible to use. As many debris and disturbance is present on such soils, the 
more depth the detector covers, the more unclear the location of possible artefacts become.  
Therefore, in this case, it would be much more useful to use a high-frequency detector (as many 
small objects might be present), so even the smallest of objects are found, but at the same time, the 
disturbance of deeper rubble is almost brought to a complete standstill. Also, the choice of search 
coil can be an important factor. As figure 2 points out, there is a big difference between a Wide-Scan 
coil and a concentric coil. Using the same example again, on an urban excavation, one would much 
rather use a concentric coil because of its focussed point in the soil. A Wide-Scan would detect too 
much metal-debris and rubble at the same time, making it at least very difficult to localise metal 
artefacts, whereas the concentric coil converges to a smaller point and by doing so, making it 
possible to locate and pinpoint metal artefacts much easier (Gesink 2010, 45-48). On the other hand, 
a Wide-Scan would be much more suitable on excavations where there is a high amount of soil to be 
covered and where the disturbance and metal-debris is reduced to a minimum. Also, a soil which 
contains a high amount of minerals and other kinds of contamination such as artificial fertilizer and 
rocks is better penetrated by a Wide-Scan rather than by a concentric coil (Gesink 2010, 47) 
So, the kind of coil that is used does matter. What about the size? As stated above, the rule "the 
bigger the coil, the greater the depth" does apply commonly. A great depth is very useful for great, 
open areas with no or just a little rubble and disturbance of the soil. However, when searching in 
places that are very hard to reach such as for instance in between the remains of foundations or in 
small test pits, a small coil is desirable. For this reason, very small coils have been developed which 
are called sniper coils. These are very small coils which measure between 10 and 12 centimetres in 
diameter (depending of which brand of detector one is looking for). Because of this small size, these 
coils are best used in between foundations or in highly contaminated areas. Of course, it takes a long 
time to cover much soil with such a small coil. It is therefore more useful to use a bigger coil on the 
larger areas. 
 
Camouflaging 
Of course, the conditions are not as ideal as is depicted on figure 2. A soil does never just contain one 
coin and the effect of camouflaging is a problem that is almost always present (Gesink 2010). 
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Camouflaging is a negative effect caused by the presence of many metal-debris (mostly iron) in the 
soil. This debris can cause good targets to be missed or kept unrecognized by the detector as the 
small iron particles create a veil which covers good targets (fig 3). 
On figure 3, the effect of camouflaging is depicted. The upper figure shows the effects of 
camouflaging on  a soil which contains a lot of iron particles and the bottom figure shows a soil which 
does not contain a lot of iron and therefore yields more finds than a highly contaminated soil.  
To reduce the effects of camouflaging to a minimum, it is recommended to use a detector with a high 
frequency. It does lose some of its depth coverage, but that will make it possible to find the 
shallower targets rather than finding nothing at all, which will be the case when detecting the iron 
particles and the wanted targets. A small coil is recommended, as these will narrow down the 
covered distance and depth and lastly, it is highly recommended to sweep the detector slowly. When 
sweeping quickly over a soil which is highly contaminated, camouflaging will be even stronger and 
more targets are lost. When sweeping slowly, the detector is given the time to recover from 
detecting iron particles 
and therefore capable 
of detecting good 
targets again (this is 
just a matter of 
milliseconds, but it will 
make a significant 
difference) (Gesink 
2010).  
 
 
 
Figure 3: the effects of 
camouflaging (Gesink 
2010, 90). 
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Sweeping and walking 
As stated above, the sweeping speed is an important factor, especially on contaminated soils. But 
this is not the only aspect that can influence the results of a research conducted with a metal 
detector. As detectors are handled by people, there are some things that could go wrong even 
though one uses the right equipment. The most commonly encountered problems are the sweeping 
speed, the right way to hold and manoeuvre the detector and the right way to walk a field.  
When handling a detector, one should always keep the coil close to the ground (between 0 and 2 
centimetres is the ideal height) (Gesink 2010, 53-54). After that, one should just sweep from left to 
right and when doing so, keep the coil parallel to the ground at that same 0-2 centimetres. However, 
many searchers lift their detector up at the end of every sweep without knowing and by doing so, 
they could miss targets (fig 4). It is therefore worthwhile to really keep the coil near the ground. 
When sweeping, it is most accurate to overlap every sweep again and again. By doing so, the centre 
of the coil, which had the most depth coverage will be swept over every part of the soil and 
therefore not missing any targets (fig 5). 
Figure 4: sweeping techniques. Left: wrong way. Right: right way (after Gesink 2010, 55). 
 
 
Figure 5: sweeping techniques. Left: wrong way (no overlap). Right: right way (big overlap) (after 
Gesink 2010, 55). 
 
A final remark regarding the right use of a detector is the way a field or area is surveyed with a 
detector. One should always try to systematically walk an area, as this is the most effective way of 
scanning an area. When walking in a random way, some parts will be overlooked, whilst other places 
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will be investigated more than once. This will cause distorted results and should therefore always be 
prevented (fig 6). 
Figure 6: left: wrong way to (randomly) walk a field. Right: right way to (systematically) walk a field 
(Gesink 1985, 32). 
 
2.5 Different goals, different detectors: What detector to choose? 
 
As mentioned earlier, there are many different detectors and the coils that come with it are equally 
diverse.  In this chapter, some issues regarding the different circumstances, soils and locations are 
discussed. As only sandy soils, clay soils and urban sites are discussed, this chapter will focus on these 
areas as well. 
It would seem that, as the difference between clay and sand are enormous, the difference between 
the detectors to be used on these soils would be great too. However, almost every detector, at least 
the ones intended for professional use, have a ground-balance function. This function makes it 
possible for the detector to adapt to a wide range of different soil types and to filter out most of the 
negative effects of mineralisation. An exception to this are sites which are directly located on the 
beach or shoreline, as many detectors are not capable of filtering out all the effects that the salt 
water has on the sand. In these cases, it is most useful to make use of a pulse induction detector as 
these are barely influenced by mineralisation (Gesink 2010, 89). On the other hand, excavations 
rarely take place on beaches or shorelines and therefore, this case can and will be regarded as an 
exceptional one. 
When metal detecting is applied, it is essential to have a good knowledge of the soil one is working in 
and this knowledge should reach much further than knowing if one has encountered clay or sand. In 
sandy soils for instance, it can be of great importance to know if the soil is loose or compact. In loose 
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sand, the reach of the detector is strongly hindered. In this case,  the frequency can be lowered, so a 
greater depth can be reached. By doing so, however, one takes the risk of overlooking the smallest of 
objects. When working on a very compact sandy soil, the depth-reach is automatically greater, so the 
use of a higher frequency would result in more detailed information, as even the smallest objects can 
be retrieved. Another important aspect to bear in mind when working on sandy soils is the fact that 
metal artefacts are preserved in an extremely poor way. The artefacts usually are in an abominable 
state and corrode very quickly. It is therefore advisable to use a frequency as high as possible. By 
doing so, the best results are yielded as even the most corroded artefacts and smallest remains of 
artefacts can be located, whereas the usage of a lower frequency will lead to these objects to be 
overlooked (N. Kerkhoven 2013, pers. comm.). 
Clay soils have a wet character and are very compact. Therefore, the conductivity is almost always 
very good an clay soils. Also, the preservative character of clay is very good, because of its wet and 
anaerobic conditions which are two prerequisites for the preservation of metal artefacts. Mostly, 
because of its good conductivity, a low frequency (hence, a great reach in depth) is not necessary. 
Because of  the good preservation, there is the possibility of even the smallest objects to be still 
intact and detectable. It is therefore advisable to use a detector with a very high frequency, so these 
can be located. The wet character of the clay will aid the detector in reaching more depth and by 
doing so, this combination will yield the best results (Gesink 2010, 89). 
Something that goes for all soils is the following: as mentioned above, there is always the possibility 
of iron-contamination. This can hinder a research greatly. When it becomes clear that a soil does 
indeed contain a lot of contamination, the frequency of the detector should be adapted to this. 
When searching in a clay soil, where very high frequency detectors are normally most useful, it 
should be considered to use the detector in a less sensitive mode, as the contamination will not 
affect the detector as greatly as searching in the most sensitive mode (Gesink 1985, 28). Also, one 
should then consider using a smaller search coil, as to narrow down the amount of surface to be 
covered by a single sweep.  
Secondly, there is the aspect of ground-balance and fine-tuning of the detector. Many detectors have 
built-in search programmes, intended for the retrieval of particular artefacts, such as coins or 
jewellery. However, these programmes make use of discrimination and filter out any other materials 
and signals. It goes without saying that these programmes should therefore always be avoided, as 
these are not suitable for archaeological excavations. The same goes for the ground-balance. Most 
detectors have an automatic  way of balancing themselves as to filter out any anomalies and most of 
the effects caused by mineralisation, such as a blockage of the magnetic reach, caused by phosphates 
in the soil (N. Kerkhoven 2013, pers. comm.;  Gesink 1985, 28). Other causes are to be found in clay-
minerals when exposed to high temperatures such as hearths and kilns or the occurrence of the so-
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called "black sands" which is in fact a mixture of weak magnetic minerals (Gesink 2010, 86).  
However, most of these machines also have a manual way of balancing. When one is searching on a 
terrain where the contamination and anomalies are the same all around (continuous disturbance), 
the automatic way of ground-balance works fine. However, when one is searching on a terrain with 
many different features and transitions between different soil-types, it is more useful to manually 
fine-tune the detector, as non-ferro objects will be picked up by the detector more easily on 
contaminated soils. Lastly, it is advisable to leave a minor signal of disturbance to be heard, as this 
signal will also indicate when the disturbance changes and therefore, new manual settings are 
needed (N. Kerkhoven 2013, pers. comm.). 
 
Figure 7: excavating an urban area requires special equipment, as there is little room within the 
restraints of old foundations (www.denieuwebierkaai.nl). 
 
For use of detectors on urban sites, there are some other aspects to keep in mind. Firstly, the 
condition of urban sites is to be considered. As these areas tend to be highly contaminated, but 
possibly also contain many (tiny) metal artefacts, depth is not a prerequisite for these sites, as the 
contamination will not only hold back the detector, but too many signals will cause camouflaging 
(see paragraph 2.3) (Gesink 2010, 73). It is useful to have a detector with a very high frequency, so 
almost every metal artefact will be located. With that, it is essential to use a detector with a high 
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recovery speed, as to narrow down the results of camouflaging and lastly, it is advisable to use a 
detector with a small search coil; a sniper coil will lead to the best results in this case. The use of a 
sniper coil has another advantage over other, bigger coils. As metal detecting within urban 
archaeology is often restricted to searching in between foundations of buildings, a small coil will 
allow much more surface to be covered which would be impossible to reach with a bigger coil. One 
could not only consider the possibilities of a sniper coil within the restraints of a brick cesspit or 
water pit, but also in the corners of bigger foundations (fig 7). 
It is now clear that it is not a matter of just taking a detector and simply start searching an area, but 
more knowledge is absolutely essential to have the best results in an area. There are no strict rules 
for this and it has not been written down, as every case is a unique one and experience plays a major 
role in determining the needed equipment and strategies. It is therefore advisable to have at least 
one experienced metal detectorist on every excavation. This could be a detectorist working for the 
excavating company, but also hired personnel from a specialised bureau or a trustworthy amateur. 
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3. Metal detection on Dutch sand-soils 
 
3.1 Archaeology on Dutch sand soils: an introduction 
 
 As mentioned before, the Netherlands contains 17 different archaeological regions, which are called 
"Archeoregio's".  Six of these regions consist of sand soils (fig 8).  
 
Figure 8: the Dutch "Archeoregio's" and the occurrence of Dutch sand soils (after: 
www.erfgoedbalans.cultureelerfgoed.nl). 
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Dune Landscapes 
Most of the sand soils are found in the eastern and southern part of the Netherlands, except for one 
area which is located on the far west side of the country: the dune landscape of the provinces of 
North and South Holland (fig 8). During the end of the last glacial maximum, approximately 18.000 
years BP, the North Sea basin started to fill up with water, expanding towards the Dutch west-coast 
(Berendsen 2008, 209-210). Around 5000 years BP, the sea had almost reached its most eastern 
point and by the influence of wind and water, sand was deposited on the coast. By thousands of 
years of aeolian and aqueous processes, a natural barrier was formed which protected the lower 
lying parts in the landscape from flooding (Berendsen 2008, 253-257). 
Because of their high altitude in comparison to the surrounding landscape, raised beaches have been 
the most attractive places for people to settle. The elevation of the raised beaches provided these 
people with dry soils and therefore a suitable location to settle. The oldest traces of human presence 
date from the Neolithic period and from the early medieval period onwards. Habitation of these 
locations was permanent, where low dunes emerged on the raised beaches by the influence of the 
wind: the so-called Old Dunes (Berendsen 2008, 256-258). 
From the 9th century onwards, the forests which originally dominated the raised beaches, were 
felled and within a couple of centuries the forests had all vanished. In the late medieval period, the 
peat bogs in between these beaches were also "mined" as these turned out to be a major provider of 
"turf" (the common means of fuel in this period). Because of the felling of these trees and the 
environmental change which brought along heavy storms, many parts of these Old Dunes were 
destroyed and ended up in the sea again. These sediments in their turn washed ashore again and by 
doing so, the Young Dunes were formed (Berendsen 2008, 258-260).  
In the 17th century, the dune-valleys were largely reclaimed to use as agricultural lands to grow 
potatoes and rye. The areas that contained peat on former sand-flats were used as heaths for sheep. 
From the medieval period on, sand was also taken from the dunes fulfil other functions, of which the 
elevation of house-steads or reclaim wet areas are the most probable. In the 17th century, even 
more sand was taken from these areas and used as building-sand in many expanding cities like 
Amsterdam (Berendsen 2008, 382). In the 20th century, most of these cultivated dune areas were in 
use as field for the growing of flower bulbs. 
 
Coversand landscapes 
The land use on the sand soils of the eastern and southern part of the Netherlands have a different 
history of formation and use, compared to the latter described dune landscape. During the last 
glacial land-ice did not reach the Netherlands anymore (Berendsen 2008, 183). Although the ice did 
not reach as far as the eastern and southern parts of the Netherlands, it did have a major influence 
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on the land-formation. As the cold greatly affected the environment, the landscape became barren 
and the wind was could affect the landscape greatly. The wind deposited drift-sands on great parts of 
the country, which left a layer of coversand on the land, called the Old Coversand. This layer was 
sometimes interspersed with thin layers of loam or loess (Berendsen 2008, 190). In the coldest and 
driest part of this glacial, the layer of Beuningen was deposited: a layer of gravel and sand, deposited 
by the many streams that flowed over the frozen land (Berendsen 2008, 190).  
During the end of the Weichselian, vegetation started to return which as result, held the sands in 
their place at some locations. The combination of vegetation and aeolian processes, resulted in the 
formation of large and high sand ridges (Berendsen 2008, 189-191). The sand ridges have been 
formed by the Young Coversand, which sometimes partly consisted of blown away Old Coversand 
(Berendsen 2008, 190). 
Hunter and gatherer societies have used these sand soils in the prehistory and lived in temporarily 
used camps until the beginning of the Neolithic period, in which the first farmers have settled 
permanently on these grounds. 
As the cultivation of the barren sand-landscapes was extremely difficult, people had to come up with 
innovative methods for fertilization. One of those methods was used from the Iron age onwards and 
was called the "Potstalcultuur". Sheep were kept inside stables overnight, so the dung could be 
collected as to fertilize the originally unfertile sand soils. During the transfer of the dung to the fields, 
sand was unavoidably also taken and by doing so, the  agricultural fields were elevated in the course 
of time. In this process, Plaggensoils (Dutch:  "Esdekken") were created, which are sometimes still 
recognizable in some of these landscapes, as a minor slope is still visible. This method of soil 
fertilization went out of use, after the invention of artificial fertilizer in the mid-19th century 
(Harsema 2009, 553-555).  
 
Moraine landscapes 
Moraine landscapes are mostly formed in the Wolstonian age (Dutch: Saalien), the ice age that 
ended approximately  130.000 years BP (Berendsen 2008, 156). These landscapes are perhaps the 
most recognizable geological features in the Dutch landscape as they consist of high ice-pushed 
grounds. These moraines have been created by the land-ice directly, as the weight of the glacier 
pushed against the ground and therefore digging itself into the ground instead of sliding over it, as is 
the case on the loam-rich soils of the northern part of the Netherlands. However, as the glacier 
reached the clay and sand soils in the middle of the Netherlands, the layer of water on which it slided 
percolated through the soil. This process took away the natural ability to slide over the it and 
instead,the glacier dug itself into the soil (Berendsen 2008, 160). During this event, enormous floes of 
soil were stacked upon each other and when the ice eventually pulled back, these geological features 
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were left a permanent reminder thereof. However, there is a difference between the so-called 
moraines and the Dutch "stuwwallen", as moraines were formed by materials that were carried by 
the glaciers, whereas stuwwallen are actually created by the elevation of local materials (Berendsen 
2008, 165-166). 
 
Preservation of metal artefacts on sandy soils 
The archaeological features and remains that are to be expected on these soils consist of almost all 
archaeological periods that are represented in the Netherlands, including the early prehistory, late 
prehistory, Roman period, medieval period and the early modern period (www.noaa.nl). It quickly 
becomes clear that all periods in which metal artefacts have been in use, are represented on the 
Dutch sand soils. These soils can therefore yield valuable information regarding our past. However, 
the preservation of metal artefacts on these soils is a different story. 
The preservation of metal artefacts on the Dutch sand soils is bad and this is caused by a number of 
reasons. The most important reason is the fact that the coarse grains of sand (compared to clay) do 
not close off the artefact from influences from outside. The most affecting influence is the presence 
of oxygen, which combined with moisture creates a deadly combination for the natural preservation 
of almost all kinds of metal (Kars and Smit 2003, 21-26).  
Another reason for the deterioration of metal artefacts buried on sandy soils, is the acidity of the soil, 
which is completely different for all soils. However, as acid rains occur more and more over the 
course of time, the acidity of sand soils is highly increased and as such, plays a role in destroying 
metal artefacts in the soil as well (Kars and Smit 2003, 21-26). Even though the deterioration of the 
metals do not take place at an equal rate (for instance: iron corrodes faster than copper-alloys), 
hundreds or even thousands of years of biological and chemical processes have clearly taken their 
toll on the metal artefacts on the Dutch sand soils.  
In a brochure that has been published by the Dutch foundation for Infrastuctural Qualititywarranty 
for Soilmanagement (Dutch: Stichting Infrastructuur Kwaliteitsborging Bodembeheer; SIKB), 
guidelines have been provided for the classification and handling of vulnerable find materials on 
excavations. Within this brochure, a distinction has been made between iron objects, copper alloys 
and lead, tin and silver. Of all three of these categories, a classification is made on the basis of the 
state of the object (Huisman 2010).  
Class 1 means that the objects are commonly well-preserved, the shape of the object is recognizable 
and there is no or little corrosion. Neither is there the forming of a layer of patina (Huisman 2010).  
Class 2 metals consist of objects that are, depending on which metal exactly, less well-preserved, less 
clearly recognizable and the surface of the objects is already very corroded (Huisman 2010). 
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Class 3 metal artefacts can be very difficult or even impossible to recognize, can extremely corroded 
or the metallic material can even completely have disappeared. Iron objects can be completely 
hollowed out, copper alloys can fragmentise completely and lead, silver and tin can turn to nothing 
more than a residue of powder. These completely converted remains of metal artefacts can be 
extremely difficult, or even impossible to locate with a metal detector, as the metallic elements of 
the artefacts have completely been converted to corrosion-products which do not contain any 
metallic elements (Huisman 2010). 
 
On the Dutch sand soils, class 1 metals are hardly ever encountered and even class 2 metals are rare.  
Even though there are always exceptions, such as artefacts that have been deposited under the 
groundwater table, which can be preserved very well. Even on sandy soils, most of the metal remains 
of artefacts consist of class 3 materials and can therefore be extremely difficult to find with a metal 
detector. 
As discussed in the previous chapter, the conservational capabilities of sand are very poor, causing 
metal artefacts to deteriorate quickly and sometimes even dissolve completely. In addition, sand has 
a low conductivity compared to clay and this effect is aggravated when the soil is not compact but 
loose. A detector with a very high frequency is most useful in these cases, as even the smallest (parts 
of) metal artefacts can be located. Secondly, by using a very high frequency, metal artefacts that 
have almost completely been converted to corrosion-products can still be found. This is an important 
given, as it might be the last chance ever for these artefacts to be retrieved. When the sand is not (or 
only slightly) contaminated with iron particles, it would be very useful to make use of a big search 
coil, as to reduce the loss of depth caused by the use of a very high frequency detector.  
In the case-studies below, it will be shown how metal has been applied to these barren soils and 
what the results of these investigations are. 
 
Case studies 
The three case studies that have been selected for this chapter are Nistelrode Zwarte Molen, Deurne 
Groot Bottlesche Akker and Nederweert Rosveld. The first report, from Nistelrode Zwarte Molen is 
an especially interesting one, as some spectacular finds have been done in previous campaigns. The 
most intriguing finds was a complete thirty-piece collection bronze vessels (www.archol.nl) (fig 9). 
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Figure 9: the thirty-piece 
collection of Roman bronze 
vessels found in Nistelrode 
(www.archol.nl). 
 
 
A second reason for choosing 
these excavations is the fact 
that the excavating bureau is 
not the same in all three cases. The first excavation was led by Archol, whereas the second and third 
excavations have been led by  The Archaeological Centre of the free university of Amsterdam and the 
Hendrik Brunsting Foundation (Dutch: Archeologisch Centrum Vrije Universiteit; ACVU-HBS). 
By selecting different excavating bodies, a trustworthy sample is taken to research the application of 
metal detection on the Dutch sand soils. It is needed to limit this thesis to a sample of only three case 
studies, as it would be impossible in the given time frame to investigate all the Dutch excavating 
bodies. However, when the sample contains the greatest variation possible, its results are most 
trustworthy and therefore reflect the Dutch method of conducting archaeology in the best way 
possible. However, two excavations  carried out by the same body (ACVU-HBS) have been chosen, as 
these have been excavations by a university. One can wonder whether university-led excavations are 
representative for commercial archaeology, as these institutions are not always under the same 
pressure as other commercial excavating institutions are. However, these two cases were in fact 
emergency-excavations and therefore just as time- (and money-) driven as other commercial 
excavations normally are (Hiddink 2005, 1 & Hiddink 2008, 1). 
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3.2 Nistelrode Zwarte Molen 
  
3.2.1 Overview of the location 
and excavation  
 
The location of Nistelrode-Zwarte 
Molen is situated in the north-eastern 
part of the province Noord-Brabant and 
is therefore part of the archaeological 
region of the sand landscape of Brabant 
(fig 10). 
 
Figure 10: the location of Nistelrode in 
the province of Noord-Brabant 
(www.zoekplaats.nl). 
 
On several locations in Nistelrode, it 
was decided that the planned 
construction of the highway A50 would be given the go-ahead, as well as the zoning plans for the 
residential quarter of Zwarte Molen (Jansen 2007, 9). Of course, these building-activities would 
damage and destroy any possible archaeological remains that were still present in the soil and 
therefore, measurements had to be taken in the form of archaeological investigations. As the 
planning of the highway was already done in 1997, minor archaeological inventories were conducted 
by Vestigia and RAAP which included coring-campaigns. The coring-results for the route of the 
highway proved to be fruitful, uncovering remains dating from the late prehistoric period, the Roman 
period and the Medieval period. These initial campaigns did not yield any results for the location of 
the quarter of Zwarte Molen (Jansen 2007, 15-16). However, when the road trenches were dug, 
these assumptions proved to be wrong and excavations were also planned for this location (Jansen 
2007, 9). These excavations were conducted by Archol and the University of Leiden and took place in 
October 2003 and from January until August 2004 (Jansen 2007, 9). Eventually, on both the location 
of the planned highway and the residential area archaeological features and remains were found that 
dated back to the late prehistoric period, the Roman period and the Medieval period (Jansen 2007, 
17). 
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Character of the site 
The site contains remains dating back to the Iron age, which are found throughout the entire 
research area. Secondly, the Roman period of which a cluster of house plans has been found in the 
eastern part of the site, among which is a so-called "Porticus-house".  
Moreover, the site contains, at the same location of the Roman habitation, the remains of courtyards 
dating from the Merovingian and Carolingian periods. However, these yards are found more 
westward as well and are strongly dispersed throughout the site. On the location of one of these 
yards, a late-Carolingian hamlet arose, which stayed there roughly 200 years. From this site, many 
features, such as pits, postholes and cartwheel-tracks have been unearthed. 
After this period of habitation, during the 13th century, the site was abandoned and may have been 
in use as agricultural land, after the habitation had shifted towards the present day Nistelrode.  
During all the mentioned periods metal artefacts have been in use intensively and are therefore to be 
expected. 
 
Geology 
The location of Nistelrode is part of an area that is called the "Maashorst" .  It is the northernmost 
part of a tectonically formed area called the "Peel Blok" of eastern Brabant. Deurne and Nederweert 
are also a part of this area, although less northerly located and therefore slightly different in 
geological terms.  
The Maashorst  is a naturally elevated area when compared to the central rift in the west and the 
Meuse valley in the east (Jansen 2007, 31). The western boundary is formed by the "Peelrandbreuk", 
which is a kind of a fault line that runs through the area, starting off at Meijel in Northern Limburg 
and runs through Uden up until Heesch in eastern Noord-Brabant (Jansen 2007, 31). The site of 
Zwarte Molen is among others located directly eastward of this fault line.  
The central rift consists of large raised beaches formed in the Weichselian , which are sometimes cut 
through by stream-valleys. The coversands that have been deposited here are commonly around 15 
meters deep, but can reach depths up to 45 meters (Jansen 2007, 31). On the horst however, the 
depths of these coversands are drastically lessened, as for instance erosion has destroyed much of 
the original layers of coversands (Jansen 2007, 31). The deposits found here, are mostly gravely sands 
that belong to the formation of Beegden and have been deposited there by the Meuse in the late 
Cromerian and the beginning of the Elster glacial, approximately 420.000 years BP. (Jansen 2007, 31). 
In the following interglacial, the Holstein (400.000-380.000 years BP), tectonic activity made the 
"Peel Blok"  tilt slightly and by doing so, the river Meuse moved more eastward towards what we call 
the Meuse valley nowadays (Jansen 2007, 32). 
During the last glacial, the Weichselian, the land-ice did not reach the site of Nistelrode. However, 
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the changed climate, it did influence the formation of the site. As the vegetation almost completely 
disappeared from the area, the wind and water had great effects on the landscape and therefore, 
coversands were deposited in the area, which are now ascribed to the Laagpakket van Wierden, a 
packet of layers within the formation of Boxtel. After a short warmer period in which the deposition 
of cover sand came to a standstill around 12.000 BP, soil formation took place in the dry areas and 
peat was formed in the lower situated wetter areas (Hiddink 2005, 40). After this period, a second 
period of coversand-deposition was instigated. However, the conditions were much dryer than the 
deposition of the first period, and a distinction is to be made between the Old Coversands and the 
Young Coversands, of which the biggest difference is that the Young Coversands contain less loam 
then the Old Coversands (Hiddink 2005, 40). At some points in the area, high sand ridges were 
formed and on the most southern ridge, with an elevation of 14,25 meters above NAP1, the site of 
Nistelrode-Zwarte Molen is located (Jansen 2007, 34). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                          
1
 Normaal Amsterdams Peil: geodetical vertical datum for measuring heights. 
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3.2.2 Metal detection on Nistelrode-Zwarte Molen 
 
On this excavation, metal detection has been applied as much and as systematically as possible. 
During the digging of the pit, which occurred by shaving layer by layer, a metal detectorist guided 
these activities until the level was reached upon which the actual archaeological features were 
encountered (Jansen 2007, 21). Not only was metal detection applied when the pits were dug, but 
also when they were closed off again. The surfaces of these were also minutely investigated by 
means of detection and lastly, agricultural lands surrounding the site were also investigated by a 
metal detectorist (Meurkens 2007, 407). By doing so, several hundreds of metal artefacts have been 
retrieved from the site, including bronze, silver and even gold Roman and (early and late Medieval) 
coins. In addition, bronze Roman and Medieval fibulae,  bronze Roman hairpins, bronze Roman 
bracelets, belt-buckles, iron Roman tools, iron Roman and Medieval knives and a great number of 
iron nails and indeterminable artefacts (table 2) (Meurkens 2007, 408). Also a small coin hoard, 
consisting of 11 coins, was found on the site (Meurkens 2007, 410) 
As the counselled report is a publication of three sites in Nistelrode (Zwarte Molen, Loo and Mortel),  
not all exact numbers for the excavation of Zwarte Molen are separately available through this 
report. However, the importance of metal detection is still stressed through the combined metal 
artefacts that have been found . An amount of 742 metal artefacts have been retrieved  from these 
three sites and only 125 thereof have been found by means of cross-sectioning or other ways of 
manually excavating archaeological features (Meurkens 2007, 407). 
Table 2: amount of nails and indeterminable objects from the site Nistelrode-Zwarte Molen (after: 
Meurkens 2007, 408). 
 
The metal detector has been used by a trustworthy volunteer who has many years of experience and 
has helped on many excavations conducted by Archol over the course of time. The metal detector 
that has been used on this excavation, is very high frequency C-Scope 1220R, which operates on a 
frequency of 17 kHz. Secondly, this detector has a very high recovery speed and has a standard 
elliptical 20 centimetres search coil (www.csmetaldetectors.com). 
 
 
 Nail Indet 
Roman 133 (all iron) 27 (1 bronze, 26 iron) 
Medieval - - 
Uncertain 22 (all iron) 2 (1 bronze, 1 iron) 
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Contribution to archaeology 
By the usage of a metal detector in the way it has been done on this site, it has been proven that 
Dutch sandy soils can also yield many metal artefacts, even though its preservation is commonly very 
poor. In addition, these finds can help provide new insights for the site of Zwarte Molen. 
Coins for instance can not only provide important information for the dating of the site, but they can 
also reflect cultural traditions or changes. During the excavations, a hoard of coins was found, 
consisting of 11 coins. Not only is this special because of the rarity of these finds (only 16 hoards 
from the mid-Roman period in the Meuse-Demer-Schelde-area are known), but these coins 
contribute greatly to the understanding of the social hierarchy in the Roman period (Meurkens 2007, 
410-411). As the coin hoards of this period do not contain coins of very high value, which was the 
asec in earlier periods, it seems likely that the use of coins was not limited to the local elite anymore 
and the lower ranks started to use these as well (Meurkens 2007, 411). However, explanations on 
why exactly these coins were deposited is still unclear. It might have been due to times of need or 
warfare, but they might also have been votive-offerings (Meurkens 2007, 411). The rest of the coins 
that were found were in very poor condition compared to the hoard. Only 6  out of 18 coins were 
determinable (Meurkens 2007, 412). It is a good thing that so many coins have been found on the 
site, as only one third is determinable. Without the use of a metal detector, the amount of retrieved 
coins, would have been considerably less. 
A second artefact that can contribute to new insights of the excavation is the find of a pommel of a 
Roman sword called a "Gladius". The fact that artefacts are found that can be linked to the Roman 
army, might indicate that at least some of the inhabitants of the settlement could have served in the 
in this army (Meurkens 2007, 418). 
Another spectacular find is most probably also a Roman offering. The metal artefacts within the 
deposit included a ploughshare, a chisel and a small pick-axe. These artefacts were combined with a 
whetstone, two pots and a jug. Hereafter, these were left all together in a pit which belonged to a 
Roman house plan (Meurkens 2007, 420). As this deposition is probably an offering, these metal 
artefacts must have meant something special; the share might have been a symbol for good crops 
and the other tools might have been used when the building was erected (Meurkens 2007, 420).  
Furthermore, two rare gold early Medieval coins have been found. As mentioned earlier, gold is a 
metal of low conductivity and therefore hard to trace by the untrained metal detectorist. The fact 
that these coins have been found here, shows that metal detection has been properly applied and by 
the right persons. A last notable find is the early Medieval rectangular fibula. Of this type, only 3 have 
been found on excavations in the Netherlands and this is therefore a special artefact that would not 
have been found without metal detection (Meurkens 2007, 428-429). 
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3.2.3 Conclusion Nistelrode-Zwarte Molen 
 
On this site, metal detection has been applied very well. First off, there has been a way of 
systematically applying detection, with the digging of the pit, as well as when the pits were closed off 
again. But also the surrounding agricultural fields were included in the investigation, which certainly 
is a good element of the excavation. Secondly, there has not been a tendency to ignore metal 
detection, despite of the bad conservation of metal artefacts on sandy soils. One should always take 
the time to investigate if there are metal artefacts present on the site, even if the expectations are 
very low. As the expectations for this site can be regarded as low as well, due to the poor 
conservation on sand, one could regard this as a positive factor as well. 
Thirdly, a trustworthy volunteer has been "hired" to do the detecting and also to guide the excavator 
when digging the pit. This has been a good thing as well, for this volunteer has many years of 
experience with metal detection and is probably more capable of recognizing even the smallest of 
signals, whereas a "normal" member of the excavating team would probably be able to walk with the 
detector as well, but it would not have yielded the same results. Lastly, the used detector, a very high 
frequency C-Scope 1220R is a positive note. As the conservation on sand is very poor, a high 
frequency detector is most capable of detecting the smallest artefacts or parts thereof. A loss in 
depth is encountered by doing so, but this problem is a minor one, as the soil is shaved off layer by 
layer and therefore, a great depth is not needed. Much more important is the ability of locating even 
the smallest (parts of) artefacts and this has been accomplished. 
One could regard this excavation as a successful result of incorporating metal detection on an 
excavation of which the soil contains mainly sand. However, with a great excavation comes a great 
report and in this report, one could regard some aspects as incomplete. The documentation of the 
metal artefacts is done very well, but the aspects of the used detector are missing. To give the report 
a more complete appearance and by doing so, providing the reader with clear information about the 
used detector, its accessories  (such as a bigger coil, if used) and the contamination of the soil would 
be an improvement. Several times, the volunteer is cited as contribution to the excavation and even 
though this is of course true, it would be even better to include a small part about the used 
detector(s) and its (their) aspects. 
Still, even though there is some room for improvement, this is a good example of how metal 
detection should be applied in the future as well. 
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3.3 Nederweert-Rosveld  
 
3.3.1 Overview of the location 
and excavation  
 
Nederweert is located in the province of 
Limburg (fig 11), but in terms of 
archaeological regions, Nederweert is part 
of the sand landscape of Brabant.  
 
Figure 11: the location of Nederweert in 
the province of Limburg 
(www.zoekplaats.nl). 
 
On the Rosveld-location, the development 
of an industrial area was planned and 
therefore, an archaeological inventory had 
to be made to assess the site's archaeological potential that would irreversibly be destroyed by the 
digging of several road- and pipe trenches and the levelling of the ground.  
In the year 2000, the first prospective investigations including a coring-campaign were conducted by 
the archaeological bureau RAAP (Hiddink 2005, 1). The results appeared to be fruitful and it was 
decided that more research was needed. 
Secondly, after these initial results yielded a high archaeological potential, test trenches were dug by 
the Archaeological Centre of the free university Amsterdam and the Hendrik Brunsting foundation 
(ACVU-HBS), which again resulted in a great number of finds (Hiddink 2005, 1). On the basis of these 
first prospective campaigns, it was decided that a large-scale excavation should take place on the 
location, which started in May 2001 and ended in June 2003. During the field campaigns, 
archaeological features dating from the late Bronze age, late Iron age, Roman period and Medieval 
period have been investigated, including several grave-fields, of which a separate report has been 
published (and therefore not included in this case study). 
 
Character of the site 
The site of Rosveld is a terrain which contains archaeological remains dating from the Neolithic 
period until the post-medieval period. Many archaeological features have been found, among the 
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remains of habitation from the late Bronze age to early Iron age and grave fields from the Iron age to 
Roman period. Lastly, remains of settlements from the Roman and medieval period (Hiddink 2005, 
55). A total of 17 different smaller sites within the site of Rosveld have been identified and divided 
into 7 different zones (Hiddink 2005, 54-57). 
As such, the site of Rosveld is very rich in archaeological remains from all periods in which metal 
artefacts have been in use. It is therefore expected that metal artefacts are encountered. However, 
one should keep in mind that the capabilities of preservation of metals on sandy soils are poor. 
 
Geology 
The micro-region of Weert-Nederweert, where the site is located is part of the "Roerdal" rift, which is 
surrounded by two horst areas called the "Kempen Blok" and the "Peel Blok". The rift itself lies just a 
few meters lower, as the regression of the area has continuously been compensated for by sediment 
that has been deposited by the river Rhine and Meuse. These rivers  flowed through this area around 
300.000 years ago and mostly deposited sand and layers of gravel, belonging to the formation of 
Sterksel and Beegden (Hiddink 2005, 39). The sediments that have been deposited afterwards belong 
to the formation of Boxtel, which mostly consist of sand and loam and are sometimes interspersed 
with layers of peat. Most of these sediments have been deposited during glacials by wind and melt 
water, even though the land-ice did not reach this area (Hiddink 2005, 39). 
At the end of the Weichselian (115.000-10.000 Cal. BP (Berendsen 2008, 183)), coversands were 
deposited in the area, which are now ascribed to the Laagpakket van Wierden, a packet of layers 
within the formation of Boxtel. After a short warmer period in which the deposition of cover sand 
came to cease around 12.000 BP, soil formation took place in the dry areas and peat was formed in 
the lower lying wet areas (Hiddink 2005, 40). Hereafter, a second period of coversand-deposition was 
instigated. However, the conditions were much dryer than the deposition of the first period, so a 
distinction is to be made between the Old Coversands and the Young Coversands, of which the 
biggest difference is that the Young Coversands contain less loam then the Old Coversands (Hiddink 
2005, 40). At some points in the area, high sand ridges were created by these coversands, some of 
which have an elevation of more than 30 meters above NAP. This  coversand-"island", as Hiddink 
calls it, is located near the division of three waterways, but due to the slight gradient of this part of 
the rift, the water does not cut through the island and the drainage of the water is poor (Hiddink 
2005, 40). This fact causes a large peaty area to be found directly in the north-eastern part of the 
region. On the southern side of the island, wet depressions are still to be found (Hiddink 2005, 40). 
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3.3.2 Metal detection in Nederweert-Rosveld 
 
As the excavation report does not contain all details on for instance the used metal detector, the 
contamination of the soil and the person who handled the detector, this information has been found 
through personal communication with the author of the report, Dr. H.A. Hiddink.  
In Nederweert, metal detection is not applied systematically and there are several reasons for this. 
Firstly, the method of digging the pit differed from conventional methods: as the topsoil was very 
loose, the excavator was not able to get enough grip on this soil and therefore sank into the ground. 
It was therefore decided that the conventional way of digging the pit  -by means of a second level, on 
which the excavator would then be able to dig the next level within the pit -, would not be used. 
Instead, the excavator was given orders to dig to the main level of the pit in one go and by doing so, 
not leaving any time for an investigation with a metal detector (Hiddink 2005, 176). 
A second reason was the fact that the expectation of the presence of metal artefacts was low. In 
previous investigations (test trenches), a metal detector was consequently used to locate metal 
artefacts and not many were found (Hiddink 2005, 176). It was eventually decided that the costs (a 
metal-detectorist and a delay when digging the pit) would be higher than the profit of some, if any 
metal artefacts (Hiddink 2005, 176). 
 The fillings of sectioned features have been subjected to a metal detector and the dumps have been 
investigated with a metal detector every once in a while. The used detector is a very high frequency 
Tesoro Lobo Supertraq, which operates on a frequency of 17,8 kHz. Secondly, this detector has a very 
high recovery speed and has a standard elliptical 10" search coil (www.tesoro.com). The detector has 
been used by different members of the excavating team, but no amateurs, nor any specialised 
personnel were hired for this purpose (H. Hiddink 2013, pers. comm.). The soil was not at all 
contaminated, except for some locations, where clusters of small kibbles of iron ore were present in 
the soil (H. Hiddink 2013, pers. comm.). 
 
The most notable metal artefacts that have been found include two Roman coins, two (parts of) 
Roman fibulae, two (parts of) Roman hairpins, a Roman copper-alloy finger-ring, an iron Roman 
knife, probably intended for cutting meat, an iron ring and an iron pin of which the function is not yet 
known. Of the medieval period, only one really interesting artefact has been retrieved: a small 
bronze key (Hiddink 2005, 176-180). Other metal artefacts consist of iron nails, iron clamps or iron 
objects that have not been determined (Hiddink 2005, 177) (table 3). 
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Table 3: Iron nails 
and indeterminable 
iron objects found 
in Nederweert-
Rosveld (after 
Hiddink 2005, 177). 
 
Contribution to archaeology 
As only very few metal artefacts have been retrieved, the contribution of these artefacts in creating a 
greater understanding of this site, is very minor. Of course, there are some artefacts that can tell 
something about the site. For instance, the found fibulae can help date the features in which they 
were found and the same goes for the Roman coins. However, the fact that metal detection has not 
been applied properly, combined with the fact that metal artefacts are already rare on the site, 
makes the archaeological contribution very small.  
 
3.3.3 Conclusion Nederweert-Rosveld 
 
To start off, it has been a very good choice to make use of a Tesoro Lobo Supertraq. As the 
conservation of metal artefacts on sandy soils is very poor, it is wise to use a high frequency detector 
as to detect even the smallest of objects or parts thereof. In addition, the recovery speed of this 
detector is very high and even though the soil on this excavation was not highly contaminated, the 
results are always better than a detector with a lower recovery speed.  
The downside regarding metal detection of this excavation is the fact that detection has not been 
applied systematically. The fact that logistical reasons can cause great hinder and metal artefacts 
may have well been lost by doing so, there is not a lot one can do about these kind of problems. 
However, the assumption that metal artefacts were not to be expected, because previous 
investigations did not yield many finds either, is wrong. It is commonly known that the preservation 
on sandy soils is poor, but finding metal artefacts despite that, would make is much more special. 
Should one therefore not take more effort to retrieve those artefacts that are still present at the 
site? A solution for the fact that an extra person should be present when digging the pit would cause 
a raise in costs, could have been found in hiring a voluntary detector amateur. Secondly, the possible 
retrieved artefacts might have been worth the delay caused by this, as these are hardly found on the 
site. 
Moreover, the detector has not been used by one person that is specialized in handling this machine, 
 Nail Indet. 
Roman 40 20 
Medieval 6 20 
Other 19 67 
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but by whoever felt like doing so (H. Hiddink 2013, pers. comm.). However, most of the metal finds 
have been done by manual labour and not by means of a metal detector. As a closing remark, it 
seems logical to say that metal detecting should have been applied much more and in a systematic 
way as well. As the finds that have mostly been done by manual labour at this excavation show that 
there is quite a potential for metal artefacts here, it seems that a more systematic use of the 
detector would have led to more artefacts. 
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3.4 Deurne-Groot 
Bottelsche Akker 
 
3.4.1 Overview of the location 
and excavation  
 
Deurne is located in the province of 
Noord-Brabant and as such, also is part of 
the sandlandscape of Noord-Brabant in 
terms of archaeological regions (fig 12).  
 
Figure 12: the location of Deurne in the 
province of Noord-Brabant 
(www.zoekplaats.nl). 
 
The location of the site was planned to be developed into an industrial area and because of the high 
expectancy of archaeological remains, based on historical sources and archaeological sites in the 
vicinity, an archaeological inventory had to be done. This was necessary to  assess the archaeological 
remains that would be damaged beyond repair or be irreversibly destroyed by the building activities. 
The initial inventory and coring-campaign, executed by Vestigia in 2005 confirmed these 
expectations. In October to September of 2005, the Archaeological Centre of the free university of 
Amsterdam and the Hendrik Brunsting foundation (ACVU-HBS) dug test trenches as to investigate 
these results further (Hiddink 2008, 1). These trenches resulted in the finds of remains dating from 
the prehistoric period, the Roman period and the Medieval period. Since these remains were to be 
destroyed by the planned building activities, in situ preservation was not an option and there had not 
been much archaeological research municipality of Deurne yet, it was decided that a full scale 
excavation was to be conducted (Hiddink 2008, 1). These excavations took place from December 
2005 until March 2006 and after this phase of the research, a second phase of additional test 
trenches and excavations was conducted in the spring of 2007 (Hiddink 2008, 1). These excavations 
were conducted by the ACVU-HBS as well and were ordered by the municipality of Deurne.  The 
archaeological investigations yielded remains from the prehistoric period, traces of habitation from 
the Iron age, a rural Roman settlement and buildings and water pits from the Carolingian period and 
full Medieval period (Hiddink 2008, 4). 
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Character of the site 
The site consist of a terrain which contains remains of different archaeological periods. Throughout 
the entire site, remains of habitation dating to the Iron age have been encountered, containing 
postholes, waste pits and small buildings (Hiddink 2008, 63-64). Secondly, a rural Roman settlement 
is present at the site, containing many archaeological features among which are ditches, postholes, 
waste-pits and water pits. 
Lastly, there are traces of habitation in the early and full medieval period. On the site, a total of 11 
smaller sites within the area of Groot Bottelsche Akker have been identified (Hiddink, 2008, 63).  
As metal artefacts have been in use in all of these periods, these are also to be expected in the soil. 
However, one should once again bear in mind the fact that metal is not well preserved in sandy soils. 
 
Geology 
The geological formation of the micro-region of Deurne has great similarities with the micro-region 
of Weert-Nederweert (see paragraph 3.3.1). This is logical, as both sites are not far apart from each 
other. 
The micro-region of Deurne, in which the site is located, is situated on the edge of the Roerdal rift, 
which is surrounded by two horst areas called the Kempen Blok and the Peel Blok. The rift itself lies 
just a few meters lower, as the regression of the area has continuously been compensated by 
sediment that has been deposited by the river Rhine and Meuse, which flowed through this area 
around 300.000 years ago and mostly deposited sand and layers of gravel, belonging to the 
formation of Sterksel and Beegden (Hiddink 2005, 39 & Hiddink 2008, 27). These sediments belong to 
the formation of Boxtel, which mostly consist of sand and loam, sometimes interspersed with layers 
of peat. Most of these sediments have been deposited during glacial periods by wind and melt water, 
even though the land-ice did not reach to this area (Hiddink 2005, 39 & Hiddink 2008, 27). 
At the end of the last ice age cover sands were deposited in the area, which are now ascribed to the 
Laagpakket van Wierden, a packet of layers within the formation of Boxtel. After a short warmer 
period in which the deposition of cover sand came to cease round 12.000 BP, soil formation occurred 
in the dry areas and peat was formed in the lower lying, wet areas (Hiddink 2005, 40). After this, a 
second period of coversand-deposition was instigated. However, the conditions were much dryer 
than the deposition of the first period, and therefore a distinction is to be made between the Old 
Coversands and the Young Coversands. The biggest difference between these is that the Young 
Coversands contain less loam then the Old Coversands (Hiddink 2005, 40 & Hiddink 2008, 27).  
Due to the more or less perpendicular coversand-deposition upon the streams that flowed 
westward, these streams became (partially) clogged with sand and the valleys became less broad. 
This effect was aggravated by the melted Permafrost, as the melt water was not drained over this ice 
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anymore, but sank into the thawed subsoil, causing the flows of water to be less erosive than before 
(Hiddink 2008, 28). This bad drainage of water led to the formation small fens and wet depressions 
which eventually merged and formed a vast area of peat, which has disappeared mostly nowadays, 
due to the peat-extraction and forming of agricultural fields in the area (Hiddink 2005, 40 & Hiddink 
2008, 28-29). However, in the area south-east of Deurne, there are some peaty areas still to be found 
(Hiddink 2008, 29). 
 
3.4.2 Metal detection on Deurne-Groot Bottelsche Akker 
  
The normal procedure when digging a pit is the removal of the topsoil until approximately 20-25 
centimetres above the planned surface to be documented. This layer will then be investigated by a 
metal detectorist and another person who collects the possible finds that are unearthed (Hiddink 
2008, 20). However, in Deurne this procedure has been followed for only 6 out of 7 pits that have 
been dug and by doing so, only a small number of Roman ceramics were collected and no metal 
artefacts at all (Hiddink 2008, 20). The remaining number of pits have been dug by the excavators 
without any guidance or anybody to collect material or to investigate the soil with a detector 
(Hiddink 2008, 20). 
An explanation for the fact that this procedure has not been followed all around, is found in three 
main reasons. Firstly, the weather conditions were very bad. Secondly, since the preservation of 
metal artefacts on sandy soil are very bad and experience of other excavations, has lead the 
organisation to believe that the number of metal artefacts to be encountered during the digging of 
the pit, is very low (Hiddink 2008, 20-21). Luckily, Hiddink himself stated that this becomes a "self-
fulfilling prophecy"  when one does not look for these artefacts in the right way. However, he also 
stated that the time-pressure and the fact that it was decided to investigate the site as much as 
possible instead of focussing on details, perhaps counts as a legitimating factor for this method of 
working (Hiddink 2008, 21). 
Besides the digging of the pit, metal detection has not been applied systematically on this excavation 
either, one reason of which is that there were no amateurs present at the site, so detection was to 
be conducted by the excavating team. Unfortunately, this barely took place (H. Hiddink 2013, pers. 
comm.). Even though the use of the metal detector has been very limited, there is a small number of 
metal artefacts that has been retrieved from the site.  However, most of these finds have been done 
by the cross-sectioning of the archaeological features and the shaving of the surface (Hiddink 2008, 
189).   
The detector that has been used on the site is the high frequency Tesoro Lobo Supertraq, which 
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operates on a frequency of 17,8 kHz. The detector has a very high recovery speed and a standard 
elliptical 10" search coil (www.tesoro.com). The detector has been used by the excavating team at 
stake, but not by any amateurs, nor was specialised personnel hired for this purpose (H. Hiddink 
2013, pers. comm.). The soil was not at all contaminated, except for some locations, where clusters 
of small kibbles of iron ore were present in the soil (H. Hiddink 2013, pers. comm.). 
 
The most notable finds among from the site are a bronze Roman coin, two parts of bronze Roman 
fibulae, a bronze Roman bell, an iron Medieval spearhead, an iron Roman knife and an iron Medieval 
key. Other finds consisted of bronze or iron (parts of) artefacts of which the function is not yet 
known, or not yet certain. Amongst these objects are small pins, rings, staples and other 
indeterminable objects. Moreover, a flat Medieval lead ring was found, which is thought to be part of 
a spin whorl, even though its flat body leaves room for different interpretations as well (Hiddink 
2008, 188-191). Lastly, a considerable amount of nails was retrieved from the site (table 4).  
 
Table 4: Amount of 
nails and 
indeterminable objects 
from the site Deurne-
Groot Bottelsche 
Akker.  
 
Contribution to archaeology 
The metal artefacts that can contribute to create a greater understanding of the site are fibulae parts 
and the coin. All three artefacts can help dating the features from which they have been retrieved. 
However, this is the only way the metal artefacts from this excavation can contribute to a greater 
understanding, as very few artefacts have been found. Due to the fact that metal detection has not 
been properly applied on the excavation, many metal artefacts could have been missed and as such, 
essential information has been lost as well. As the capabilities of preserving metal artefacts is very 
poor on sandy soils already, makes the fact that metal detection has not been applied systematically 
pitiful. 
 
 
 
 Nail Indet. 
Roman 52 (all iron) 3 (1 iron, 2 bronze) 
Medieval 1 (iron) 1 (iron) 
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3.4.3 Conclusion Deurne-Groot Bottelsche Akker 
 
Firstly, it has been a very good choice to make use of a Tesoro Lobo Supertraq. As the conservation of 
metal artefacts on sandy soils is very poor, it is wise to use a high frequency detector to detect even 
the smallest of objects or parts thereof. In addition, the recovery speed of this detector is very high, 
and even though the soil on this excavation was not highly contaminated, the results are always 
better than a detector with a lower recovery speed. By doing so, this part of the methodology has 
made it possible to squeeze every drop out of the use of metal detection.  
However, there is a great downside to this excavation also. As metal detection has barely been 
applied here, let alone in a systematic way, there is much to be improved here. Most of the pits have 
been dug by the excavators, without the presence of a metal detectorist. Especially on an excavation 
on sandy soils, where metal artefacts are rare, it seems strange not to devote any attention to metal 
detection, as more artefacts might provide new insights. Hiddink states that the emphasis of the 
excavations on this site was to do as many as possible at the expense of details and even though time 
is an ever-present problem-causing factor, one should not ignore the possibilities of metal detection. 
Especially because metal detection is still a relatively quick method of investigating if any metal 
artefacts are present at a site, even though experience shows that not many artefacts have been 
found this way. It seems that possible information could be lost when one does not apply metal 
detection and by doing so, indeed creating a self-fulfilling prophecy. Moreover, if so few artefacts 
have been (and probably will be) found, how can detection be a time-consuming element? On the 
other hand, it would have given a more complete image of the excavation as well. Now there is the 
assumption that there were not many metal artefacts to be found, so metal detection has not been 
applied. It would have looked much better (even if nothing would have been found) to be able to say 
that nothing was expected, but it was done anyway, as to gain a complete overview and not to let 
any details overlooked. 
 
3.5 Conclusion for metal detection on Dutch sand soils 
 
The three case studies above have clearly shown that in the field of metal detection there is much 
room for improvement. Even though one case study has shown that metal detection seems to be 
applied in a systematic and proper way, there are still other organisations where more knowledge is 
needed about this systematic use of detection and other aspects that come with it, such as 
interchangeable coils or the reports. 
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It seems that it has become clear for archaeologists that a high frequency detector is most useful on 
these soils, as these have indeed been applied on all excavations. One may wonder however, how 
the teams would have managed in an area where the rate of iron contamination was extremely high. 
Would a smaller coil have been added, the sensitivity of the detector have been lowered or would 
the iron simply be discriminated, as to diminish the effect of camouflaging in an attempt to retrieve 
as many non-ferro objects instead? One can only wonder. 
However, the fact that systematic guidance of excavators during the digging of pits, the surfaces and 
the dumps is not widely adopted, shows that there still is much to be gained in the use of metal 
detection.  
It seems that as the rate of expectancy for sandy soils is overall very low, one loses the faith in the 
use of detection. This results in not widely adopting metal detection.  By not systematically applying 
detection, the results will be altered by doing so and the expectations are met. However, this is 
indeed, as Hiddink calls it, a "self-fulfilling prophecy" and therefore not desirable. As metal detection 
is a very quick way of investigating the soil for metal artefacts, especially when very few are present, 
it should always be incorporated in every research where metals are to be expected. Many 
excavating organisations include detection "Pro Forma" as to be able to say and write that detection 
is applied. However, no details are found on these subjects and the people that handle these 
machines are not always specialised in doing so.  
 
A second point of attention is the form of the reports of the excavations. Many reports do not 
contain enough, or even no information at all, about the used detector(s). Information should include 
who have used these, how these were used and how elements in the soil, such as contamination of 
iron or building debris, could have decreased the capabilities of the detector. Since this information is 
essential to determine if such an excavation has been conducted in a proper way, it would seem that 
it is indispensible to include this information in the report. However, all sampled reports have failed 
to do so. The only way of retrieving this information was by contacting the managers of the projects. 
Even though these persons were happy to provide the needed information, contact should not have 
been necessary at all. 
 
In some cases, excavating organisations have made use of detector-amateurs. As these so-called 
amateurs in some cases know more about metal detection than most other "normal" archaeologists, 
it is a wise thing to call in the assistance of these people. Most of them can contribute greatly to 
archaeological excavations, as most of these amateurs have many years of experience and can 
therefore be very useful, in some cases even more so than an archaeologist not familiar with 
handling a metal detector. Also, this is a cheap method of including metal detection on excavations 
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even though the time and/or budget does not allow for any more team members to use the 
detector. In the case studies where metal detection has not been fully incorporated due to lack of 
time and money, a solution could have been found in hiring one or more detector amateurs (for 
more information on detector-amateurs: see chapter 6). 
 Kind of 
detector 
Detector 
handled by 
specialist? 
Guidance 
when digging 
pits? 
Sectioned 
features 
investigated? 
Dumps 
investigated? 
Nistelrode-
Zwarte Molen 
C-Scope 
1220R          
(17 kHz) 
yes yes yes yes 
Nederweert-
Rosveld 
Tesoro Lobo 
Supertraq 
(17,8 kHz) 
no no no yes 
Deurne-Groot 
Bottelsche 
Akker 
Tesoro Lobo 
Supertraq 
(17,8 kHz) 
no Partially: only 
6/37 pits 
no no 
 
Table 5: summary of the used methods on all discussed excavations. 
 
As all discussed excavations have yielded metal artefacts, some of which extremely extraordinary or 
rare, it is proven beyond doubt, that metal detection is an immensely important and valuable way of 
retrieving artefacts and insights that would most probably have been lost when detection would not 
have been applied. On the other hand, it can also be stated that if metal detection would have been 
applied more and better, many more artefacts would have been retrieved. Metal detection has 
therefore become an essential part of the archaeologists toolbox and should therefore not be absent 
at any organisation's equipment. Even though it seems that metal detection is now indeed applied 
widely, many improvements are still needed.  
Firstly, every level, layer, surface, archaeological feature and dump should all be subject to minute 
investigation by means of a metal detector, no matter what the reasons may be, as the greatest 
profit of knowledge and insights are to be gained by systematically investigating these elements. 
When doing so, one should be aware of using the right sweeping techniques and the right detector 
with the proper settings. The results of the case studies have shown that not every organisation does 
this the right way and this is most definitely something that must change (see table 5). However, the 
case study of Nistelrode-Zwarte Molen has also shown that there are in fact organisations that take 
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all these facts in consideration and use this information to their own benefit and by doing so, not 
only retrieve more artefacts and deliver a respectable report, but also set the standard for 
archaeology of the future.  If the report of this excavation would have been a little more elaborate in 
regard to metal detection, this excavation could have been considered as being one of the most 
promising for future excavations on the Dutch sand soils, in regard to metal detection.  
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4. Metal detection on Dutch clay soils 
 
4.1 Archaeology on Dutch clay soils: an introduction 
Figure 13: the Dutch "Archeoregio's" and the occurrence of Dutch clay soils (after: 
www.erfgoedbalans.cultureelerfgoed.nl). 
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In the Netherlands, two kinds of clay soils occur: soils consisting of marine clay and soils consisting of 
riverine clay (fig 13). Both of these have of course formed under the influence of water, but there are 
some differences between the two formation-histories of these soils. These will be addressed first.  
 
Marine clay areas 
Not only in the northernmost provinces of the Netherlands, but also along almost the entire western 
shoreline, marine clay is present. These areas were formed after the last ice age, during the 
Holocene, when the icecaps were melting on a large scale and by doing so, flooding the North Sea 
basin. Approximately 5000 years BP, islands must have been present that had great similarities with 
the islands that are still found in the Wadden Sea nowadays (Berendsen 2008, 260-261). Because of 
the fact that these islands' marshes (Dutch "kwelders" ) were able to hold the sediments that were 
deposited there, these islands started to become higher and higher in time (Berendsen 2008, 260-
261). Eventually, this caused the sea to withdraw and peat bogs were formed on the newly created 
land (Berendsen 2008, 261). From 3000 years BP onwards, almost the entire northern and western 
coasts of the Netherlands were covered by these bogs. However, from the Medieval period onwards, 
reclamation and drainage of the land caused the peat to settle. Further quarrying and the influence 
of heavy storms that occurred more often those days, caused the peat to completely disappear and 
the clay to appear on the surface again (Berendsen 2008, 261-263). From the late Medieval period 
onwards, new sea-intrusions occurred and new clay was deposited (Berendsen 2008, 297-298). 
The processes that occur and influence the depositions in a marine clay landscape are a complex 
system of wind, water and sediment, which form marshes and tidal creeks, but also include mounds 
and dikes. A simplified explanation of these processes will be given below. 
As the water level rises, due to wind and tidal processes, coastal areas are  flooded by the sea and by 
doing so, taking sediment with it. When the sea retreats, parts of these sediments stay behind on the 
formerly flooded land. As this process is repeated many over and over in due time, the marshes 
become higher and higher until they eventually get covered by plants. On the marshy plains, many 
streams and creeks have developed, which are surrounded by the higher raised marshes (Berendsen 
2008, 260-261). It is exactly these raised marshes which were already inhabited in the late Neolithic 
period in the province of South Holland. The higher marshes were overgrown by heath and therefore 
very suitable for cattle to graze. In the province of North Holland, permanent habitation firstly 
occurred in the early Bronze age and in the province of Zeeland, habitation seems to have been 
present from as late as the sixth century onwards. In the province of Friesland, the first traces of 
permanent habitation have been dated to the late Roman period. The first settlers in these areas 
were aware of the omni-present threat of flooding and therefore found a solution for this in building 
special mounds to keep dry feet. These mounds are commonly called "terpen"  in Dutch and are 
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found mostly in the northern provinces, but also in the province of Zeeland (Boersma 2009, 477-478).  
Large scale dike-building activities have been established from the 10th century onwards, as a 
protection from the sea. However, as these dikes separated the dynamic coastal area from the then 
quiet areas behind the dikes, lakes developed there in due time (Berendsen 2008, 271-272). From 
the 16th century onwards, measurements to reclaim these areas have been taken in the form of dry 
pumping stations and by doing so, brought back the clay to the surface (Berendsen 2008, 261-262). 
Nowadays, many of these areas are still reclaimed areas belonging to the characteristic Dutch 
"Polders". Other are in use as agricultural lands or are built upon. 
 
Riverine clay areas 
As is the case with marine clay areas, riverine clay areas are mostly formed in the Holocene period as 
well. However, the preceding period has had a great influence on the location of the Holocene 
locations of the Rhine and Meuse rivers. The Glacial called the Wolstonian Stage (Dutch: Saalien) , 
which ended approximately 130.000 years BP, has caused enormous ice-pushed ridges to develop 
(further reading: see chapter 3). By forming these ice-pushed ridges, the rivers that flowed in these 
areas, such as the Rhine and Meuse, were forced to move westward, as the gradient of the slopes did 
not allow for these to remain on their former locations (Berendsen 2008, 278-279). 
As the colder periods are characterised by ample overgrown river shores, these were capable of 
eroding away much of the banks and shores and by doing so, transported enormous amounts of 
sediments through the water. As such, braided river systems emerged which contained many 
separate streams that were constantly moving (Berendsen 2008, 274-276). Due to the fact that rivers 
constantly move, the older riverbeds get out of use and dry up. In combination with polar winds, the 
material that is found on the bed of the old rivers, gets blown out and is deposited elsewhere 
creating riverdunes (Berendsen 2008, 205-206). In the warmer periods, vegetation occurred more 
and the ice melted. Because of this increase in water, the differences in height became less and the 
soil was less likely to erode because of the vegetation that held this all together. As the differences in 
elevation of the area declined, the rivers' characters changed into a meandering system instead of a 
braided system (Berendsen 2008, 274-275). This meant that the courses of these rivers were 
changed more often over the course of time caused by lateral migration and creating cut-off loops of 
rivers, which eventually filled up with sediments; a process that is still encountered nowadays 
(Berendsen 2008, 274-278). 
The most notable aspect of a riverine landscape are the levees (Dutch: "oeverwallen"). These levees 
are formed by the river itself at moments of high water when the original riverbed overflows and 
floods the sides of the rivers. As the velocity of the water declines because the riverbed broadens, 
the water has not enough force to transport sediments that are carried anymore and as such, 
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deposits these on the edges. As the water retreats after a while, a natural dike is formed on both 
sides of the river. As this process repeats itself many time in the course of time, high levees are 
formed which eventually become areas that will almost always stay dry at moments of high water 
(Berendsen 2008, 269). It is exactly these levees that are most attractive for people to settle and as it 
turns out, this has indeed been done from the prehistoric period onwards. Moreover, people 
continue to do so, as these soils are very fertile and rich in nutrients, making these areas attractive 
locations to settle even for modern day people (Van Wijngaarden-Bakker and Brinkkemper 2009, 
491-493). 
 
Preservation of metal artefacts on clay soils 
Throughout the Netherlands, archaeological investigations on levees have shown that these areas 
are rich in remains from the prehistoric period, Iron age, Roman Period and medieval periods 
(www.noaa.nl). It quickly becomes clear that all periods in which metal artefacts have been in use, 
are represented on the Dutch sand soils. These soils can therefore yield valuable information 
regarding our past, as is also the case on the Dutch sand soils. However, as the preservation of sandy 
soils is very poor, whereas the preservation of metal artefacts in clay remains a completely different 
story. 
As the greatest contributors to corrosion and deterioration of metal artefacts are water and oxygen, 
metal artefacts can be very well-preserved in extremely dry areas, as water is absent there (Goffer 
2007, 188-199). In that case, water, one of the main elements is missing. In the case of clay soils, 
there is plenty of water and moisture, but the second element is missing: oxygen. Clay therefore also 
has great possibilities of preserving metal artefacts, as its compact texture totally closes off any 
artefacts buried within the clay from influences from the outside. By doing so, oxygen cannot reach 
the metals and an anaerobic environment is created in which metal artefacts are likely to be 
preserved for hundreds or even thousands of years (Goffer 2007, 188-199). 
The classification system that has been established for archaeological metal artefacts as described by 
the SIKB in 2010 (see chapter 3) yields different results for clay soils than for sandy soils in the 
Netherlands. Class 1 metal artefacts may well be encountered on excavations carried out on clay 
soils, as the preservational capabilities of clay might make this possible. However, also class 2 metals 
are often retrieved and locations where the soil has been disturbed by previous activities, a less 
compact soil, bio- or faunaturbation or other reasons, metal artefacts could have been in contact 
with oxygen and therefore have deteriorated badly. As such, class 3 metals might also be 
encountered on clay soils. This does not mean that clay soils can only yield artefacts in a better 
condition than on sand soils, but it also means that the smallest of objects, if indeed preserved in 
anaerobic conditions might have been preserved, whereas the same object would have perished in a 
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sandy soil already. 
A second point is the fact that archaeological features such as pits, postholes and other features 
work as "artefact-traps", meaning that artefacts are more easily held in situ by these features 
compared to artefacts that have been lost on the surface and as such, may have been moved 
elsewhere by whatever kind of reason. As archaeological features are also better preserved in areas 
consisting of clay soils, this increases the chance of encountering metal artefacts in clay once more 
(S. Heeren 2013, pers. comm.). This fact, combined with the differences in preservation of metal 
artefacts themselves, are the main reasons for not comparing sandy soils with clay soils, but instead, 
comparing excavations of each kind in their own chapters, considering these as separate elements. 
As the expectation for even very small  artefacts or parts thereof is high, it is recommended to make 
use of a high frequency detector to increase to possibility of tracing these objects in the soil. When 
the soils are not highly contaminated, it could also prove useful to apply bigger search soils and by 
doing so, increasing the depth-reach of the detector. However, as many artefacts might be present 
on the site, a bigger coil just might be the wrong choice, as this will possibly detect several artefacts 
at once and by doing so, confusing the detectorist, which could result in not finding anything at all. In 
the case studies below, it is analyzed how metal detection has been applied to these potentially 
artefact-rich excavations. 
 
Case studies 
 The excavations that have been chosen for this chapter are De Meern-Track Castellum de Hoge 
Woerd, Tiel-Passewaaijse Hogeweg and Culemborg-Hoge Prijs. These excavations have been chosen 
for several reasons: firstly, they have all been carried out by different excavating organisations. 
Therefore, the sample is most trustworthy for the entire Dutch archaeology. By selecting different 
excavating bodies, a sample is taken of the use of metal detection on the Dutch clay soils. It is 
needed to limit this thesis to a sample of only three case studies, as it would be impossible in the 
time given to investigate all the Dutch excavating bodies. However, when the sample contains the 
greatest variation possible, its result are most trustworthy and therefore reflects the Dutch way of 
conducting archaeology in the best way possible. The first excavation is not really to be called an 
excavation, as this investigation was an archaeological guidance of the digging of a pedestrian 
footpath. This guidance has been carried out by the archaeological service of the municipality of 
Utrecht and Ex-Situ Archeologie and is to be considered an archaeological excavation in terms of the 
research questions and the results of the guidance. It has therefore been decided that this case study 
should also be included in this thesis. The second excavation has been carried out by the 
Archaeological Centre of the free university of Amsterdam in co-operation with the Hendrik 
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Brunsting Foundation (ACVU-HBS) and the last excavation has been carried out by RAAP 
archaeological advisement bureau. 
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4.2  De Meern-Track Castellum Hoge Woerd 
  
4.2.1 Overview of the location 
and excavation 
 
The location of De Meern is situated in the 
province of Utrecht. Its location in terms 
of archaeological regions is in the riverine 
clay area of Utrecht and Gelderland (fig 
14). 
 
Figure 14: the location of De Meern in the 
province of Utrecht (www.zoekplaats.nl). 
 
On the location of Hoge Woerd in De 
Meern, a so-called "track" was planned. 
This track is in fact a path meant for pedestrians, runners and cyclists and the location hereof was 
partly planned on the location of a national monument and archaeological park called Castellum de 
Hoge Woerd (Kerkhoven 2012, 7).  The terrains that belong to this monument include the remains of 
a Roman Castellum with a bathhouse, a Roman Vicus and remains and features dating back to the 
early Medieval period (Kerkhoven 2012, 7). Furthermore, on the west side of the area, an old Roman 
gully is present in which previous investigations resulted in the finding of entire Roman river barges 
and parts thereof (Kerkhoven 2012, 7 & Bazelmans et al., 2007, 13). As the digging activities would 
partly occur on these terrains, a permit had to be requested from the National Service for Cultural 
Heritage (Dutch: Rijksdienst voor Cultureel Erfgoed; RCE). After the permission was granted, the track 
was soon to be realised. However, one of the conditions of this permission was the fact that no more 
than 15 centimetres was to be dug in depth and archaeologists were to ensure that this condition, 
among others, was indeed lived up to (Kerkhoven 2012, 7). Secondly, the goal was to safeguard any 
archaeological remains still present in the soil that would be damaged or destroyed by the activities 
on the site. The digging activities have taken place from November 2009 until May 2010 and have 
yielded many finds, which will be discussed later. 
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Character of the site 
As the investigations have taken place in and around a monumental area, belonging to a castellum, it 
may be clear instantly that the character of this site is military. Also, a bath house and a vicus are 
present at the site and therefore, combined with the fact that metal artefacts are commonly 
preserved very well, the expectation for metal artefacts were high. As the castellum was part of the 
Roman Limes, all kinds of military, personal and other kinds of artefacts are to be expected. 
 
Geology 
As mentioned earlier, only a maximum depth of 15 centimetres was to be reached by the diggers. As 
such, not a lot can be said about the exact geological composition of the site. However, the report 
does mention that several different soil-compositions were encountered during the investigations.  
First of these is a dark-gray to black soil, with a strong variation in texture, containing large quantities 
of contamination in the form of Roman building debris, rocks, ceramics and large amounts of iron. 
The second encountered type of soil consisted of a highly variable soil-texture with blue 
discolorations on the surface, containing large amounts of modern rubble and large fragments of 
modern metal including aluminium and zinc. Thirdly, there was a light to dark gray soil, with a slightly 
variable soil-texture, containing remains of charcoal, phosphates, building debris and ferrous metals. 
Lastly, the report mentions the occurrence of a brown soil with a homogenous  texture in which any 
archaeological indicators were absent (Kerkhoven 2012, 14). 
 
4.2.2 Metal detection on De Meern-Castellum Hoge Woerd 
  
On this excavation, metal detection has been applied in a systematic way as to optimise the amount 
of retrieved metal artefacts. Firstly, artefacts have been collected and registered in grids of 
approximately 4x5 metres. The maximum depth of the dug track was 10 centimetres for locations 
where artefacts have been found in the dug grids and in those locations where artefacts have been 
signalised from the topsoil already, this depth has been extended to 15 centimetres (Kerkhoven 
2012, 13). These activities have constantly been guided by an archaeologist and a detectorist in order 
not to overlook anything in the investigation. Special finds have been logged three-dimensionally and 
have been given a separate find-number (Kerkhoven 2012, 13). The deposits have also been 
systematically investigated by metal detection, as the found objects in these deposits were linked to 
the grids from where they originally came. To optimise the retrieval of artefacts, the trenches have 
not been dug in one time, but they have been dug layer by layer, by which the excavator removed 5 
centimetres of soil every time (Kerkhoven 2012, 13). A last way of optimising the results have been 
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achieved by not walking the surface in one direction, but in several different directions, as to retrieve 
any artefacts that have been missed by an accidental wrong sweep (see chapter 2 for more 
information on sweeping-techniques) (Kerkhoven 2012, 13). 
As the area contains a lot of iron-contamination, it has been decided, under the omni-present 
pressure of time, that the investigation would mainly focus on non-ferro metal artefacts and that 
ferrous objects would be randomly sampled as to assess the further  importance and significance of 
these for the investigation (Kerkhoven 2012, 13). 
As mentioned earlier, many different soil-types were present at the site and therefore, an array of 
different metal detectors have been used (see table 6). 
 
Table 6: used detectors and their specifications (after Kerkhoven 2012, 14). 
 
On the locations where the penetration of the soil was complicated due to the presence of large 
concentrations of building debris or large amounts of iron-contamination, detectors with a higher 
frequency have been used and on locations where the iron-contamination was extremely high, 
smaller search-coils have been used as to diminish the effects of camouflaging (Kerkhoven 2012, 14). 
During the excavation, the detectors have been used by two persons who worked at the department 
of heritage of the municipality of Utrecht as specialised personnel for Roman and Medieval metal 
artefacts and metal detection-specialists (Kerkhoven 2012, 14). 
 
The investigation yielded a total amount of 942 metal artefacts, of which 86 are to be dated within 
the Roman period, 3 in the early Medieval period and another 3 artefacts are dateable within the 
late Medieval period. Also, 86 metal artefacts are to be dated in the early Modern period. Lastly, a 
group of 764 artefacts could not be clearly dated and determined (Kerkhoven 2012, 17). 
Within the group of Roman artefacts, 4 artefacts have been found that have a clear link with the 
Roman army. Among these are two belt hanger for Roman longswords (Spathtae). Also, 13 artefacts 
Brand Type System Frequency (kHz) Used search coil 
XP Deus Motion 4/8/12/18  9" DD 
C-Scope 1220XD Non-motion 17 10" concentric 
C-Scope 1220R Non-motion 17 6" concentric 
C-Scope CS3MX Motion 17 8" concentric 
Minelab Safari Motion 1,5-100 (multi) 6x8" DD (SEF) 
Minelab Eureka Gold Motion 6,4/20/60 10" DD 
Tesoro Cibola Motion 14 9x8" DD 
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belonged to Roman horse-gear (Kerkhoven 2012, 19).  
Another group of artefacts consists of 8 fibulae, all of which are frequently encountered in this part 
of the Netherlands (Kerkhoven 2012, 21-23). There is also a number of artefacts that can be 
considered as Roman jewellery; 9 artefacts have been determined as such, including finger-rings, 
pendants and parts of bracelets (Kerkhoven 2012, 23-24).  
A spectacular and quite rare find is the bronze Roman bust-Balsamarium, which is in fact a small 
bottle for carrying bath-oil and might therefore be linked with the bath house that once was built 
close to the location from where this artefacts has been retrieved. This Balsamarium is completely 
formed into the shape of a bust of a Nubian and this makes the artefact even more special, as only 55 
bust-Balsamaria are known throughout the entire Roman empire (Kerkhoven 2012, 25).  
A second special find is a bronze Roman appliqué in the form of the bust of Mars, the Roman god of 
war.  The details of this appliqué are stunning and even the facial traits are still recognizable 
(Kerkhoven 2012, 26). As such appliqués could have been attached to many objects such as for 
instance bronze vessels, horse-gear, oil-lamps or musical instruments, it is uncertain to what kind of 
object this appliqué would have belonged. Notable however, is the fact that some years earlier, a 
detector-amateur found a second appliqué at a distance of a couple of dozen metres of the object at 
hand. It might well be possible that these two artefacts have belonged to the same object 
(Kerkhoven 2012, 27). 
Lastly, 15 Roman coins have been retrieved from the site. However, only 9 of these were 
determinable (Kerkhoven 2012, 29). Other artefacts retrieved from the site consist of many (764) 
indeterminable or unrecognizable artefacts. There is a great possibility that a large number of these 
artefacts are also Roman. However, as no archaeological features were found during the 
investigation, this is not certain and these objects have therefore not been included the research 
(Kerkhoven 2012, 17). 
 
Contribution to archaeology 
As the investigations in De Meern have taken place only on a maximum depth of 15 centimetres 
below the surface, no archaeological features were encountered. However, this was not the goal of 
this investigation either. The actual aim of this investigation had several main reasons: to ensure that 
the conditions set by the RCE were lived up to, to safeguard the (protected) site from looting by 
malicious metal detector-amateurs and to gain insights about the preservation and/or degradation of 
the non-ferrous metal artefacts present in the soil (Kerkhoven 2012, 5).  
It was known to the investigators that detector-amateurs have  searched the area intensively in the 
past decades, so the expectancy of the presence of Roman artefacts was low. However, contrary to 
the expectations, a large amount of Roman artefacts was retrieved, even though detectorists have 
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searched the site in previous years (Kerkhoven 2012, 41). By doing so, the investigation has not only 
complemented the array of metal artefacts from this period, including some very extraordinary and 
rare finds, but it has also given more insight into the preservation of metal artefacts in this area, 
which was one of the research-goals (Kerkhoven 2012, 41). Also, the fact that much of the found 
material was located outside the assumed boundaries of the vicus-zone, this might be an indication 
of its boundary to be located more eastward than previously expected. However, this is not certain 
as the investigated material remains at hand were all ex-situ and therefore are not enough proof to 
use as a valid argument for this hypothesis (Kerkhoven 2012, 41). This should, however be borne in 
mind when assessing the site in other investigations. 
Lastly, the metal artefacts dating to the early Medieval period are valid indicators for the assumed 
habitation-continuity of this area when the Roman influence disappeared (Kerkhoven 2012, 41). 
If metal detection was not incorporated in this investigation, many of the posed questions could not 
have been answered, as most of the objects at hand would not have been found, nor would they be 
saved from degradation in the soil or amateur metal detectorists and as such, might have been lost 
forever. 
 
4.2.3 Conclusion De Meern-Castellum Hoge Woerd 
 
Since metal detection has been applied as systematically as possible, by not only making use of grids 
in the area that was dug, but also linking the dump to the grid from whence it came, a very detailed 
overview of the retrieved artefacts has been able to establish (Kerkhoven 2012, 31-32). Also, not one 
or two different detectors were used, but a stunning number of 7 different metal detectors have 
been used to investigate the area. The detectors within this array differ from low frequency to very 
high frequency, the used coils range from very small to big and the used recovery speeds have also 
been adjusted to the needs of the soil in terms of iron-contamination and factors that could disturb 
the ground penetration. By making use of so many different detectors which all have their own 
specifications, it is most certain that no artefacts have been overlooked in the investigation.  
Lastly, the ground has been walked in a systematic way in different directions as to diminish the 
effects caused by camouflaging or possible mistakes in sweeping. The detectors have been used by 
two persons that are both specialised in either Roman or Medieval metal artefacts and are both 
metal detector-specialists, so one can be certain that the detectors have indeed been used in the 
right way. 
Moreover, the report on this investigation is also very clear and also addresses details regarding 
metal detection that most other reports have failed to include. Things such as the used detectors, the 
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used search-coils and the persons who have actually used these are still missing in most reports, 
whereas this report contains all this information. 
As a concluding remark, it is clear that the organisation behind this investigation has certainly made 
use of the most modern techniques available, applied metal detection in the best way possible and 
also published a very decent and respectable report. One could certainly say that this is exactly what 
is not only wanted, but also needed in the future regarding metal detection. It is therefore that this 
investigation and the report thereof can be regarded as a very good example of how metal detection 
should be incorporated in the Dutch archaeology. 
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4.3 Tiel-Passewaaijse Hogeweg 
 
4.3.1 Overview of the location and excavation  
 
The city of Tiel is located in the Dutch province of Gelderland (fig 15) and in terms of archaeological 
regions, is located in the riverine clay area of Utrecht and Gelderland. On the location of the 
neighbourhood called Passewaaij, a new residential quarter will be realised. This neighbourhood 
however, will be realised within an area with a very high archaeological potential. It is therefore that 
several archaeological investigations have taken place in this area, as the building activities would 
irreversibly damage the archaeological remains that are still present in the soil. One of these 
investigations has taken place on the Passewaaijse Hogeweg and the off-site phenomena that stretch 
into this area (Heeren 2006, 1). The research of this site has taken place in several different 
campaigns, the first of which started in 
1996 and the last of which was ended in 
the summer of 2004 (Heeren 2006, 6). 
 
Figure 15 : the location of Tiel in the 
province of Gelderland 
(www.zoekplaats.nl). 
 
In 1980 a concentration of Roman finds 
was found along the "Oude Tielseweg", 
also part of the neighbourhood of 
Passewaaij, after which a mapping of 
the area was established. Ten years 
later another concentration of Roman 
material was found on the location of 
the "Passewaaijse Hogeweg", close by 
the first concentration of Roman material. This time, remains of cremations were also encountered, 
so it was  assumed that a grave field was present at the site. As a new residential quarter was to be 
built on the location, a coring campaign was conducted as to assess the distribution and state of the 
archaeological remains. The results however, showed that the soil of the location of "Oude 
Tielseweg" was completely disturbed and as such, it was accepted that archaeological excavations 
would not have had any use at all (Heeren 2006, 5). However, the grave field 300 metres southeast 
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of there, called "Passewaaijse Hogeweg",  was to be protected according to the planning (Heeren 
2006, 5). When the building activities finally commenced on the Oude Tielseweg, the archaeological 
remains turned out to be, at least partially, in better condition than was first expected. As such, 
excavations have been organised by the Archaeological Centre of the free university of Amsterdam 
and the Hendrik Brunsting Foundation (ACVU-HBS) from 1992 until 1994 and a Roman settlement 
was discovered (Heeren 2006, 5). As the residential quarter was to expand quickly afterwards and 
the plan-logical protection of the site turned out to be impossible, the grave field along the 
Passewaaijse Hogeweg was excavated in the period 1995-1996 (Heeren 2006, 5).  
Southeast of this grave field, a third Roman site had been discovered in previous mapping 
investigations. The current case study is about this site, the Roman settlement along the 
Passewaaijse Hogeweg. The focus of this research has been on the Roman settlement and the "off-
site" phenomena of the site. All finds dating from other periods have been collected, but these have 
not been used in the report (Heeren 2006). 
 
Character of the site 
The site of Passewaaijse Hogeweg is a rural Roman settlement, with at least one more settlement 
and a grave field in its vicinity. It is located in the direct hinterland of the Roman Limes (Verhelst 
2006, 147). As such, the site is strongly influenced by the Roman army and metal artefacts are to be 
expected. It would be interesting to compare the site with other rural settlements from the same 
area, but other excavations have not yielded the same amounts of metal artefacts, or these have not 
yet been published. Therefore only a comparison with the castellum in Alphen aan den Rijn has been 
established so far (Verhelst 2006, 146-147). 
 
Geology 
The site of Passewaaijse Hogeweg is located in the riverine area of Utrecht and Gelderland. As the 
development for this archaeological region is the same all over, this paragraph will shortly discuss the 
geology of this region and will thereafter focus on the site and its different periods of habitation. 
The riverine area of Utrecht and Gelderland is formed by deposits from the rivers Rhine and Meuse, 
dating from the late Weichselian (roughly 14.000-11.500 years BP) and from the Holocene period 
(10.000 years BP onwards) (Boreel 2006, 17). The Holocene deposits belong to the formation of 
Echteld and consist of clay, sand and all common mixtures of these (Boreel 2006, 17). This packet of 
deposits reaches a thickness of between 7 and 8 metres on the site of Passewaaij, under which the 
coarse Pleistocene sandsoils are located which belong to the formation of Kreftenheye (3.000.000-
10.000 years BP) (Boreel 2006, 17). 
Between roughly 1250 and 800 BC, fluvial activity increased in the area of Passewaaij and where 
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many old rivers changed their course or became inactive, many other rivers formed. It is on the 
raised beaches, formed by this increased fluvial activity, that the first people settled. Even though 
these raised beaches did not reach a very high elevation, these provided enough protection against 
the water (Boreel 2006, 41-42). Behind the raised beaches, archaeological research has resulted in 
the finding of burn marks in the soil, possible indicators for the burning of woods in order to create 
heath lands (Boreel 2006, 42). This first period of habitation is roughly dated between 700 BC and 
450 BC. 
The second period of habitation, carefully dated between 350 BC and 200 BC is characterised by a 
great change in the landscape, mostly caused by the changes in the gully which had an increase in 
water discharge. As such, the river had dislocated and substantially larger raised beaches were 
formed (Boreel 2006, 42). These raised beaches had such an high elevation that the archaeological 
research had already encountered these in layers of later periods (Boreel 2006, 42). The people had 
the same reasons for settling on the raised beaches, but these looked different now, as they were 
higher and the levees were larger as well, creating more suitable conditions for agricultural use 
(Boreel 42-43). The end of the second period of habitation was ushered by a blow-out. This blow-out 
does not only cause the area to be left by the settlers, but new gullies are formed by this event as 
well (Boreel 2006, 43). After the second half of the Iron Age, the area had changed entirely yet again: 
traces of old gullies were barely recognizable and all traces of older habitation had been washed 
away. One of the most notable changes was the formation of a new great gully (Boreel 2006, 44). 
Along the sides of this gully, the new (or perhaps former) settlers established new settlements, 
among which are those of Oude Tielseweg  and Passewaaijse Hogeweg and by doing so, a new and 
last period of habitation commenced, lasting from roughly 125 BC until 400 AD (Boreel 2006, 44-45). 
In the end of the second century AD, another blow-out causes the settlement of Oude Tielseweg to 
be abandoned, even though habitation continues on Passewaaij Hogeweg. It is not entirely clear 
when, but somewhere around the end of the third century, the latter is abandoned as well (Boreel 
2006, 45). 
  
4.3.2 Metal detection on Tiel-Passewaaijse Hogeweg 
 
On this excavation,  metal detection has been applied in a very systematic way. As the expectations 
for metal artefacts were high, based not only on the preservational capabilities of clay, but also on 
the results of previous research in the vicinity and the finds that have been done by amateurs in the 
past, the archaeologists have taken great measures to retrieve as many metal artefacts as possible 
(Verhelst 2006, 145-146).  
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From the topsoil down, sequential layers of only 5 centimetres have been removed by the excavators 
to give as much room to metal detection as possible. Every layer has been minutely investigated by 
means of metal detection en when first encountering archaeological features in the surface, this 
latter has also been investigated by a metal detectorist, before shaving this surface (Heeren 2006, 10 
& Verhelst 2006, 145).  All special metal artefacts have been logged three dimensionally, whereas 
other finds have been collected in grids of 5 by 5 metres (Heeren 2006, 10). In addition, all sectioned 
archaeological features have been subject to metal detectors and lastly, the deposits have also been 
thoroughly searched through (Heeren 2006, 11).  
The used detector is a very high frequency Tesoro Lobo (S. Heeren 2013, pers. comm.), which 
operates at a frequency of 17,8 kHz, has a very high recovery speed and has a standard elliptical 10" 
search coil (www.tesoro.com). It is worth mentioning that the detector has been handled by 
professionals which are mostly detector hobbyists in their free time (Verhelst 2006, 146).  
 
 Not only because of the high grade of conservation, but also due to the applied methods for metal 
detection, an enormous amount of metal artefacts have been found on the site consisting of 2549 
pieces. As the counselled report only discusses these in a very general manner, much of the details 
about these finds are yet to be published and as such, only general remarks can be given. However, 
there are some notable aspects in the assemblage of metal artefacts. 
Firstly, there is the category of artefacts that belong to -or have a link with- the Roman military. 
Among these were weapons (or parts thereof), lead sling-bullets, parts of helmets and armoury and 
several different parts of belts (Verhelst 2006, 147-148). There is also a large amount of finds that 
have belonged to horse harnesses. Recent studies have showed that this category of finds is no 
longer characterising for sites near the Roman Limes, but also for rural sites such as Passewaaij. 
There are different theories to back this hypothesis up, the most logical of which seems to be the fact 
that Roman veterans who returned to these rural sites after serving in the army, took some of their 
military belongings as a reminder of this time (Verhelst 2006, 147). A second theory is the fact that 
the agrarian surplus was handed over to the military sites of Nijmegen and other sites along the 
Limes (S. Heeren 2013, pers. comm.). Regardless of what the explanation may be, it is certain that 
there is a high amount of these finds in the assemblage of the site: 120 artefacts, making up 7,5% of 
the total amount of finds belong to this category (Verhelst 2006, 149). 
A second noteworthy category is that of personal belongings and adornments. The enormous 
amount of finds belonging to this category, consisting of for instance fibulae, jewellery and toilet 
supplies makes up to 68,3% of the total amount of metal artefacts (Verhelst 2006, 148-152). Most 
notable among these are the fibulae, of which 851 have been found (Verhelst 2006, 150). As these 
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fibulae have been in use for a relatively short period of time, these artefacts can be of great help 
when it comes to dating archaeological features.  
Lastly, a large number of coins has been retrieved from the site: 234 pieces, making up almost 15% of 
the total amount of metal artefacts from the site. Unfortunately, this category is yet to be published 
and as such, no conclusions can be drawn (Verhelst 2006, 153). 
 
Contribution to archaeology 
As mentioned earlier, the metal finds that have been retrieved from the site need to be published in 
greater detail as to grasp one's understanding of these artefacts. However, even though the artefacts 
have been poorly discussed in the report, some conclusions can already be made. 
Not only does the enormous amount of artefacts help with the determination of Roman artefacts for 
the future, but it also contributes greatly to understanding of this site in particular. In the report, a 
comparison is made between the metal assemblages of the rural site of Tiel-Passewaaij and the 
military Castellum from Alphen. It seems no surprise that the share of military artefact is much higher 
in Alphen than in Tiel. However, a notable difference between the two is the share of horse harness. 
As the castellum was home of footsoldiers, and therefore no horses were present at the site, this 
does not explain the large amount of these artefacts in Tiel-Passewaaij (1,0 % vs. 5,9%). An 
explanation of this is to be found in the fact that the inhabitants of Tiel themselves did like to hold 
and dress up horses (Verhelst 2006. 147). 
A second notable fact is the presence of 851 fibulae in Tiel-Passewaaij. As these artefacts are very 
common throughout the Roman period, their construction makes them vulnerable and because 
these are extremely susceptible for changes in fashion, fibulae are one of the best methods of dating 
archaeological features and the site in common (Verhelst 2006, 150-151). Especially for the pre-
Roman period, these artefacts can contribute greatly to understanding and dating of the site. 
However, as the number of retrieved fibulae from the pre-Roman period turned out to be lower than 
expected and the common knowledge of these artefacts in The Netherlands is still very poor, only 
assumptions can be made about the most early phase of the site. Based on these early fibulae (and 
also based on the absence of certain other types), the start of habitation phase 2, can now be 
assumed to have started in the period between 50 and 25/20 BC (Verhelst 2006, 151). The 
assemblage also reflects that the military character of the site is certainly not yet established by the 
early Roman period and must have been introduced later (Verhelst 2006, 152). It seems almost 
certain that when more elaborate work will be conducted on these artefacts, many more conclusions 
can be drawn from the site. For now, it seems that much work is yet to be conducted on these finds, 
but some questions have already been answered by the metal artefacts whereas other find-
categories failed to do so. 
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4.3.3 Conclusion Tiel-Passewaaijse Hogeweg 
 
The fact that a systematic approach has been incorporated in this research is a very positive note to 
this excavation. Not only that, but also the fact that another, less elaborate systematic approach in a 
previous research did indeed also yield many artefacts, but left the archaeologists to believe that 
there was still more to be accomplished when even more attention was devoted to metal detection, 
has proven very fruitful for the research in Tiel-Passewaaij. The great advantage of the excavation at 
hand, is the fact that sequential layers of 5 centimetres have been "peeled" of the soil, from the 
topsoil onwards. Every layer was investigated by a metal detectorist, which is of course the best way 
to make use of metal detection. In addition, the sectioned archaeological features and the deposits 
have all been subjugated to metal detection, as to retrieve any objects that have still been missed by 
the detectorist earlier. 
Secondly, it has been a very good choice to make use of a Tesoro Lobo Supertraq. As the 
conservation of metal artefacts on clay soils is very well, it is wise to use a high frequency detector to 
detect even the smallest of objects or parts thereof.  
Thirdly, the detector has been handled by professionals who do not only know how to handle the 
machine, but are also metal detector enthusiasts and amateurs in their free time.  
To conclude, one could state that metal detection has been applied in a systematic and proper way 
on this excavation and that this case study is yet another example of how it can, but especially how it 
should be done in the future. On the other hand, there is still some room for improvement: the 
report. To give the report a more complete appearance and by doing so, providing the reader with 
crystal clear information, information on the used detector, its accessories  (such as a bigger coil, if 
used) and the contamination of the soil would be an improvement, as this information is still lacking 
in the report. This information has now been retrieved by contacting the leader of the project and 
even though the communication was quick and fluent, it should not have been necessary.  
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4.4 Culemborg-Hoge Prijs 
 
As no official report of this excavation has yet been published, all information is derived either from 
reports of previous investigations on the site, or by means of personal communication with project 
manager Erik Verhelst. 
 
4.4.1 Overview of the location and excavation 
 
The city of Culemborg is located in the Dutch province of Gelderland (fig 16) and in terms of 
archaeological regions, is located in the riverine clay area of Utrecht and Gelderland. On the location 
of the neighbourhood called Hoge Prijs, a new residential quarter will be realised. As the realisation 
of this quarter would irreversibly 
damage or destroy any archaeological 
remains that are still present in soil, 
archaeological research was 
conducted on the site (Verhelst 2012, 
5). 
 
Figure 16: the location of Culemborg 
in the province of Gelderland 
(www.zoekplaats.nl). 
 
The research of this site has taken 
place in several different campaigns, 
the first of which started in 2011, 
consisting of a test trenching 
campaign, which followed after 
several coring campaigns (Verhelst 2012, 9-14). The test trenching brought many archaeological 
remains to light dating from the Neolithic period onwards. Therefore it was decided that a complete 
excavation had to be undertaken to secure the archaeological remains. This excavation has taken 
place in the summer of 2012. This excavation did not only yield remains dating from the Neolithic 
period, it also included dates from the early bronze age, late bronze age and iron age. Moreover, 
Roman and medieval ditches have been found on the site as well (Verhelst 2012, 5). Even though the 
previous investigations in the area have resulted in finding assumingly Roman and Medieval 
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settlement remains, the excavation of Hoge Prijs has focussed on the remains of settlements dating 
from the early bronze age to the middle iron age (E. Verhelst 2013, pers. comm.). 
 
Character of the site 
The site of Hoge Prijs is a terrain of which the soil contains the remains of a settlement dating from 
the early bronze age until the middle iron age (E. Verhelst 2013, pers. comm.). As such, a very long 
period of habitation has occurred on more or less the same location and can therefore provide 
unique insights in the way late prehistoric farmers have lived and changed their habits in the course 
of time. Metal artefacts are to be expected on such sites and the site of Hoge Prijs is no exception. 
These artefacts can for instance show patterns in (ritual) depositions and exchange networks. 
 
Geology 
The site of Hoge Prijs is located in the riverine area of Utrecht and Gelderland. The riverine area of 
Utrecht and Gelderland is formed by deposits from the rivers Rhine and Meuse, dating from the Late 
Weichselian (14.000-11.500 years BP) and from the Holocene period (10.000 years BP onwards) 
(Verhelst 2012, 24).  
The Holocene deposits belong to the formation of Echteld and consist of clay, sand and all common 
mixtures of these (Boreel 2006, 17). This packet of deposits reaches a thickness of between 5 and 8 
metres on the site of Hoge Prijs, under which the coarse Pleistocene sandsoils are located which 
belong to the formation of Kreftenheye (3.000.000-10.000 years BP) (Boreel 2006, 17 & Verhelst 
2012, 24). The boundary separating the deposits dating from the Pleistocene and the Holocene is a 
very characteristic one and is called the layer of Wijchen. This layer is formed after the great floods as 
a result of warmer temperatures at the end of the last ice age between 14.500 BP and 12.000 BP 
(Verhelst 2012, 24). 
Between roughly 1250 and 800 BC, fluvial activity increased in the area of Hoge Prijs and where many 
old rivers changed their course or became inactive, many other rivers formed (Verhelst 2012, 24). It 
is on the raised beaches, formed by this increased fluvial activity, that the first people settled. On the 
elevated beaches that lie deeper, the oldest remains, dating to the Neolithic and Mesolithic periods 
are found (Verhelst 2012, 24). Later periods, such as iron age remains, are to be found on the raised 
beaches that are located much shallower in the soil (Verhelst 2012, 24-25). However, in Culemborg 
there are some notable exceptions. One of these is the Schoonrewoerdse stroomgordel, a relatively 
old riverbed, which has barely been covered by younger sediments and is still visible in the landscape 
today (Verhelst 2012, 25). This old riverbed is also located on the site of the excavation and is 
recognizable by the large amount of sand it contains and its more than 3 metres thick crevasse 
deposits, consisting of thin layers of sand and clay (Verhelst 2012, 27). It is now generally thought 
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that this riverbed has been part of a fossilized crevasse-fan, of which the main braches, which are 
now recognizable as sandy areas, have never completely developed into real river branches (Verhelst 
2012, 27). An explanation for the fact that this old riverbed has never really been completely covered 
by younger sediments might be that the main river Rhine has had many avulsions and lateral 
migrations and by doing so, has been active far beyond the area of Culemborg. By doing so, this river 
never covered the Schoonrewoerdse stroomgordel with younger sediments (Verhelst 2012, 25). 
 
4.4.2 Metal detection on Culemborg-Hoge Prijs 
  
On this excavation, a systematic approach has been implemented. Firstly, from the topsoil down, 
every layer of 5-10 centimetres that was removed with the excavator, was minutely investigated by 
means of metal detection. Not a single movement of the excavator was missed by the guiding metal 
detectorist(s) and by doing so, most metal artefacts that were present, have indeed been found (E. 
Verhelst 2013, pers. comm.). Also, other large archaeological features that were too big to cross-
section manually and have therefore been sectioned with the help of an excavator, have been 
subjugated to the same methodology (E. Verhelst 2013, pers. comm.). Only the deposits have barely 
been subjugated to investigation by means of metal detection (E. Verhelst 2013, pers. comm.). 
Even though the digging was done by two excavators simultaneously, all digging activities have been 
guided by detectorists. If two excavators were at work, so were two detectorists (E. Verhelst 2013, 
pers. comm.). The used detectors on this excavation are two very high frequency machines: firstly, 
the Tesoro Lobo, which operates at a frequency of 17,8 kHz and secondly, the XP Goldmaxx, which 
operates at a frequency of 18 kHz. Both of these machines have high recovery speeds and whereas 
the Tesoro Lobo has an elliptical 10" search coil, the XP Goldmaxx is equipped with a 9" DD coil 
(www.tesoro.com & www.xpmetaldetectors.com).  
It is also noteworthy that these detectors have exclusively been handled by archaeologists 
specialised and experienced in doing so, with the exception of a single week, in which an archaeology 
student handled the detector as well. This student however, was also experienced in handling a 
detector (E. Verhelst 2013, pers. comm.). 
 
As there is not yet an official report, only the most notable finds have been discussed here. Among 
these are a so-called "Bügelplattenfibel", dating from the late Bronze age, the point of a dagger, 
dating to the late Bronze age and a number of needles dating from the late Bronze age or early Iron 
age(E. Verhelst 2013, pers. comm.). From the middle Iron age, remains of a bracelet have been found 
and from the Roman period, three fibulae have been retrieved (E. Verhelst 2013, pers. comm.). Of 
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course, there is some work yet to be done on these finds and in the report that will follow, more 
finds will  inevitably discussed.  
 
Contribution to archaeology 
It may be obvious that without the use of metal detection, many of the found artefacts or parts 
thereof, would not have been found. Even though there is not yet a complete analysis of the metal 
artefacts, it is already certain that these objects can not only provide archaeologists with insights into 
the life of these prehistoric farmers, but they can also, in some cases, provide exact dating for 
archaeological features and provide insight into the phenomenon of (ritual) deposition (E. Verhelst 
2013, pers. comm.). Lastly, the retrieved artefacts can provide archaeologists with indications for 
trade and exchange and by doing so, they can grasp the trade- and exchange networks better than 
before (E. Verhelst 2013, pers. comm.). In this case, metal artefacts are a valuable addition to the 
other finds from the excavation, as these can tell stories that other artefacts fail to do so. 
  
4.4.3 Conclusion Culemborg-Hoge Prijs 
 
The fact that a systematic approach has been incorporated in this research is a very positive note to 
this excavation. The great advantage of the excavation at hand, is the fact that sequential layers of 5-
10 centimetres have been "peeled" of the soil, from the topsoil onwards. Every layer was then 
investigated by a metal detectorist, which is of course the best way to make use of metal detection. 
Also, the sectioned archaeological features have been subjugated to metal detection, as to retrieve 
any objects that have still been missed by the detectorist earlier. 
Secondly, it has been a very good choice to make use of a Tesoro Lobo and XP Goldmaxx. As the 
conservation of metal artefacts on clay soils is very well, it is wise to use high frequency detectors as 
to detect even the smallest of objects or parts thereof.  
Thirdly, the detector has been handled by professionals who do not only know how to handle the 
machine, but are also archaeologists who can help determining other aspects of the excavation, such 
as the proper level of the pit. By doing so, metal detection does not consume any extra time at all (E. 
Verhelst 2013, pers. comm.). 
To conclude, one could state that metal detection has been applied in a systematic and proper way 
on this excavation and that this case study is yet another example of how it can, but especially how it 
should be done in the future. There is no official report yet. If the same amount of attention will be 
devoted to metal detection in the report as is done in the field, this is a real opportunity to take a 
step forward in archaeology in regard to metal detection. Whereas in many reports, information 
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about the methodology is still lacking, even though it has been properly applied in the field, the 
authors have a good chance of setting the standard for future reports. 
 
4.5 Conclusion for metal detection on Dutch clay soils 
 
The three case studies above have clearly shown that in the field of metal detection, as is also the 
case on the sandy soils (see chapter 3), there is room for improvement. Even though these cases also 
show that metal detection seems to be applied in a more systematic and therefore better way on 
clay soils, there is still more knowledge needed about this systematic use of detection and other 
coinciding aspects such as interchangeable coils and the reports for instance. It seems that it has 
become clear for archaeologists that a high frequency detector is in most cases very seful on these 
soils, as these have indeed been applied on all excavations. One may wonder however, how the 
teams would have managed in an area where the rate of iron contamination was extremely high. 
Would a smaller coil have been added, the sensitivity of the detector have been lowered or would 
the iron simply be discriminated, as to diminish the effect of camouflaging in an attempt to retrieve 
as many non-ferro objects instead?  
However, the fact that systematic guidance of excavators during the digging of pits, the surfaces of 
the pits and even the deposits, seems to be incorporated on most excavations shows that there is a 
positive change going on.  
It seems that as the rate of expectancy for clay soils is higher than that for sand soils, one has more 
faith in the use of detection and is therefore utilized more on excavations on these soils. 
  
A point of attention is the form of the reports of the excavations. Many reports do not contain 
enough, or even no information at all, about the used detector(s), who have used these, how these 
were used and how elements in the soil, such as contamination of iron or building debris, could have 
decreased the capabilities of the detector. Since this information is essential to determine if such an 
excavation has been conducted in a proper way, it would seem that it is indispensible to include this 
information in the report. However, one of the three sampled reports have failed to do so. The only 
report that did include all the needed information, and in a very detailed way, was the report of the 
archaeological guidance that was conducted in De Meern, Utrecht. However, it should be borne in 
mind that one report is still in preparation. This is therefore, an excellent chance for the organisation 
to set the standards for future reports. 
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In some cases, excavating organisations have made use of detector-amateurs. As these so-called 
amateurs in some cases know more about metal detection than most other "normal" archaeologists, 
it is a wise thing to call in the assistance of these people. Most of them can contribute greatly to 
archaeological excavations, as most of these amateurs have many years of experience and can 
therefore be very useful, in some cases even more so than an archaeologist not familiar with 
handling a metal detector. Also, as these amateurs work on a voluntary basis, this is a cheap method 
of including metal detection on excavations even though the time and/or budget does not allow for 
any more team members to use the detector. In the case studies where metal detection has not 
been fully incorporated due to lack of time and money, a solution could have been found in hiring 
one or more detector amateurs (for more information on detector-amateurs: see chapter 6). 
 
 
 Used detector Detector 
handled by 
specialist? 
Guidance 
when digging 
pits? 
Sectioned 
features 
investigated? 
Deposits 
investigated? 
De Meern-
Track 
Castellum 
XP Deus 
(4/8/12/18 kHz), 
C-Scope 1220 XD 
(17 Khz), C-Scope 
1220R (17 kHz), 
C-Scope CS3MX 
(17 kHz), Minelab 
Safari (multi kHz), 
Minelab eureka 
gold (6,4/20/60 
kHz), Tesoro 
Cibola (14 kHz) 
yes yes Inapplicable; 
no features 
have been 
sectioned 
yes 
Tiel-
Passewaaijse 
Hogeweg 
Tesoro Lobo 
Supertraq 
(17,8 kHz) 
yes yes yes yes 
Culemborg-
Hoge Prijs 
Tesoro Lobo 
Supertraq 
(17,8 kHz) & 
XP Goldmaxx 
(18 kHz) 
yes yes yes no 
 
Table 7: summary of the used methodology on the discussed sites. 
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As all discussed excavations have yielded metal artefacts, some of which extremely extraordinary or 
rare, it is proven beyond doubt, that metal detection is an immensely important and valuable way of 
retrieving artefacts and insights that would most probably have been lost when detection would not 
have been applied. Metal detection has therefore become an essential part of the archaeologists 
toolbox and should therefore not be absent at any organisation's equipment. Even though it seems 
that metal detection is now indeed applied widely, some improvements can still be made.  
Firstly, the fact that every level, layer, surface, archaeological feature and deposit should all be 
subjected to minute investigation by means of a metal detector, no matter what the reasons may be, 
as the greatest profit of knowledge and insights is to be gained by systematic investigating these 
elements using the right sweeping techniques and using the right detector with the proper settings. 
The results of the case studies have shown that not every organisation does indeed do this the right 
way and this is most definitely something that must change. However, the case studies of De Meern 
and Tiel-Passewaaij have also shown that there are, in fact, organisations that take all these facts in 
consideration and use this information to their own benefit and by doing so, not only retrieve more 
artefacts and deliver a respectable report, but also show the archaeology of the future (see table 7). 
The organisation behind the excavation of Hoge Prijs has also investigated all excavated layers and 
features, but the deposits have not been subjected to investigation. As the report of De Meern has 
included all the right elements, this report can now be considered as being one of the most 
promising for the future, in regard to metal detection.  
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5. Metal detection on Dutch urban sites 
 
5.1 Archaeology on Dutch urban sites: an introduction 
  
A special category of sites consist of urban sites. Urban sites are not bound to a certain geological 
area and as such, are found throughout The Netherlands. Many urban sites have their roots in the 
early Medieval period even though there are also examples of urban sites that originate from the 
Roman period and have continuously been habited up until the present day. As most of these sites 
know an enormous continuity of habitation and have therefore been subject to many changes in the 
character of the sites themselves, it makes excavating in these areas an extraordinary complex and 
time-consuming activity (Warringa and Van Haaff 1988, 109-110). One should think for instance 
about the many changes of a site throughout time due to changes in attitude towards trade: as 
wealth influences the way people live and interact with each other, so does it influence the way 
people live and as such, different houses, manors and palaces have been built. Also, jetties, quays 
and harbours can greatly alter the character of a town. Secondly, one could mention the fact that 
Christianity has played an immense role in the formation of towns and cities, as churches, 
monasteries and all buildings linked to this have been built in the course of centuries. A third factor is 
the great number of wars that have occurred between cities or countries. One of the greatest effects 
on Dutch urban sites has been the 80 years' War, also called the Dutch Revolt: as the Dutch were 
afraid that the Spanish would take over the many monasteries to use as forts, an enormous number 
of these monasteries were burned down in the second half of the sixteenth century. After the 
Spanish conquest, some of these were built up again, whereas the debris of others formed building 
material for other buildings or was left at the location where it is still located underground 
nowadays. 
Lastly, the Medieval period was a turbulent period in which many great fires have blazed through 
city-centres, destroying many of its buildings. 
All the examples mentioned here have affected the lay-out of urban sites and after hundreds or even 
thousands of years of continuous habitation, all these remains are archaeologically encountered as 
an enormous pile-up of foundations, features and other remains, among which are many artefacts to 
be found, including metal artefacts. As the layers of habitation have been compressed to a 
sometimes very compact packet of layer upon layer, some of which deposited very quickly upon 
another, metal artefacts  can be preserved very well on these sites (Warringa and Van Haaff 1988, 
109-110). On the other hand, some areas can contain soils with very high acidity (cess-pits) or debris 
for instance, which in their turn affect the preservation of these artefacts, as acidity is disastrous for 
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metals and debris can affect artefacts as well, due to abrasion. Also, shifting ground water tables can 
cause artefacts to be partly underwater and partly above water over the course of time. 
The main periods that will be encountered on most urban sites are the early Medieval, Medieval, late 
Medieval and the (early) modern period. In some cases, remains dating back to the Roman period are 
also encountered (Delft, Utrecht). Most remains will consist of a pile-up of brick foundations, 
including cess-pits, staircases, basements, fireplaces, pits, latrines and other buildings (Warringa and 
Van Haaff 1988, 112). In, between and around these remains are many (metal) artefacts to be found, 
but due to the continuous demolition and building of many buildings, a great contamination of iron 
and building debris is an almost ever-present problem on these sites. Therefore, as to optimise the 
results of metal detection, some measures ought to be taken as to diminish the effects of all these 
elements affecting the ground penetration. 
 
Preservation of metal artefacts on urban sites 
The classification system that has been established for archaeological metal artefacts as described by 
the SIKB in 2010 (see chapter 3) yields different results for clay soils than for sandy soils in the 
Netherlands. Class 1 metal artefacts may well be encountered on excavations carried out on urban 
sites, as the preservational capabilities of wet, compact soils might make this possible. However, also 
class 2 metals are often retrieved. Thirdly, locations where the soil has been disturbed by previous 
activities, a less compact soil, bio- or faunaturbation or for whatever reason maybe, metal artefacts 
could have been in contact with oxygen and therefore have deteriorated badly. As such, class 3 
metals might also be encountered on urban sites. This does not mean that urban sites can only yield 
artefacts in a better condition than on sand soils, but it also means that the smallest of objects, if 
indeed preserved in anaerobic conditions might have been preserved, whereas the same object 
would have perished in a sandy soil already.  
An aspect that is not encountered on sand, nor on clay soils, is the fact that, because of the long 
range of habitation in the same area, urban sites can display historical events in the soil. For instance, 
a giant fire has caused people to leave their houses immediately, not allowing for any of their 
belongings to be taken with. By doing so, "time-capsules" have sometimes been created and in some 
cases, artefacts found between the foundations of a building did actually belong to the people living 
there. As such, urban archaeology can add greatly to our understanding of the human past in these 
periods. Together with other disciplines, such as history, historical sources can be used to establish 
links between written sources and the actual archaeological record. Even though there are many 
discussions between archaeologists and historians about co-operation between these groups, this 
discussion is beyond the scope of this thesis and therefore, will not be further discussed here. 
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It is obvious that urban sites are a complex collection of all kinds of foundations, which are 
sometimes stacked upon each other and therefore very difficult to excavate. As the remains are so 
difficult to excavate and interpret, pits are usually smaller in size than pits on other excavations, as to 
grasp the character of the encountered remains in the best way possible (Warringa and Van Haaff 
1988, 111). However, a small pit filled with brick foundations and full of soil-contamination is not 
easily accessible with a metal detector either. Usually there are even more factors that further 
complicate the investigations such as house parcels, piping, sheet pilings and a raising ground water 
table. All these factors hinder the proper use of metal detection.  In the three case studies below, it is 
investigated how metal detection is applied on three of these sites where the conditions are harsh. 
 
Case studies 
The excavations that have been chosen for this chapter are Leiden-Aalmarktschool, Rotterdam-
Markthal and Tiel-Dominicuskwartier. These excavations have been chosen for several reasons: 
firstly, these excavations have all been carried out by different organisations, and so the sample is 
most trustworthy for the entire Dutch archaeology. By selecting different excavating bodies, a 
sample is taken of the use of metal detection on the Dutch urban sites. It is needed to limit this thesis 
to a sample of only three case studies, as it would be impossible in the time given to investigate all 
the Dutch excavating bodies. However, when the sample contains the greatest variation possible, its 
results are most trustworthy and therefore reflects the Dutch way of conducting archaeology in the 
best way possible. The first excavation is conducted by the municipality of Leiden, The second 
excavation, in Rotterdam, is conducted by BOOR Bureau for archaeological research Rotterdam 
(Dutch: Bureau voor Oudheidkundig Onderzoek Rotterdam) and the last excavation has taken place 
under the command the archaeological centre of the free university of Amsterdam and the Hendrik 
Brunsting Foundation (ACVU-HBS). 
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5.2  Leiden-Aalmarktschool 
  
5.2.1 Overview of the location 
and excavation  
 
The city of Leiden is located in the province 
of South-Holland (fig 17). 
 
Figure 17: the location of Leiden in the 
province of South-Holland 
(www.zoekplaats.nl). 
 
In 2007, the municipality of Leiden 
undertook an excavation on the location of 
the former Aalmarktschool. This location 
was home of the "St. Catharina-gasthuis", an infirmary which was built in approximately 1375 and 
was eventually demolished in 1799 (Dijkstra 2010, 9-10). From 1862 onwards, a school was built on 
the location, which was demolished shortly before the excavations took place (Dijkstra 2010, 9-10). 
As the municipality of Leiden had plans for the redevelopment of this area, the old school had to be 
demolished and instead, a bigger building with big cellars would be realised. By realising this new 
building, the digging activities would reach depths up to 5 metres and by doing so, irreversibly 
destroy the archaeological remains that were still present in the soil. As the expectations for 
archaeological remains were high, a so-called "peek hole" was dug to get an understanding of the 
disturbance of the soil, which eventually turned out to be disturbed up to 50 centimetres in depth 
(Dijkstra 2010, 10). In addition, older investigations in the vicinity had lead the archaeologists to 
conclude that the archaeological remains below the disturbed soil were in a good state. The 
foundations dating from before 1862 were in a good state and so were the wooden remains and 
other features such as water pits, cess-pits and waste pits (Dijkstra 2010, 10). The National Research 
Agenda for Dutch Archaeology (NOaA) states that research towards the Dutch infirmaries dating 
from this period is still very poor and is limited to only some incidental investigations. This, and the 
fact that the period from 1862 onwards was documented very well already, has lead the 
investigators to focus mainly on the remains from the 13th to 18th century (Dijkstra 2010, 7-8). 
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Character of the site 
The site of Leiden-Aalmarktschool lies in one of the oldest parts of the city. In the twelfth century AD, 
there were just 4 cores of habitation in Leiden and one of these was a tiny "village", located on the 
dike along the Rhine. It is near the border of this village and the filled up areas of the Rhine, where 
the site is located. In the period between 1375 and 1799, the area was in use by the infirmary called 
the "Sint Catharinagasthuis" and any information about the period before this infirmary was built is 
lacking (Dijkstra 2010, 9). In 1862, a school was built on the location of the demolished infirmary 
which stood there until 1958. Next to the school, a playground for children was built, which ran along 
the school until it reached the "Stadsgehoorzaal", the city's auditorium, built in 1890 (Dijkstra 2010, 
9). 
As the excavations took place on this intensively used area, many foundations were to be expected, 
of which the remains of the infirmary were the most important. Moreover, the remains underneath 
this infirmary were very important, as no information was known about the preceding period. The 
mentioned periods are all characterized by an intensive use of metal artefacts. Therefore, the 
expectation for remaining metal artefacts in the soil was very high. 
  
5.2.2 Metal detection on Leiden-Aalmarktschool 
  
On this excavation, the municipal archaeological service did not have a detector-specialist. Metal 
detection has been applied by team-members, but since none of these were specialised in handling a 
detector, this was more or less "pro forma" (M. Dijkstra 2013, pers. comm.). However, the 
archaeologists were certain that many metal artefacts would be found by means of metal detection 
and therefore, detector amateurs were called in for assistance. The three amateurs that have 
participated on this excavation were all known by the municipality and are called in for assistance 
more often.  
 
Table 8: The used detectors on the excavation Leiden-Aalmarktschool. 
 
As such, a trustworthy team of amateurs is created and by doing so, the results are optimised on an 
excavation where there are no detector-specialists among the archaeologists.  
Detector Operating Frequency Used search coil 
Tesoro Tolltec II 12 kHz 8" concentric 
XP Goldmaxx power 18 kHz 9" DD concentric 
Fisher F4 4,6 kHz 11" x 7" DD concentric 
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All these hired amateurs have their own detectors and coincidentally, all of the used detectors differ 
completely from each other by means of operating frequency. The three used detectors are the XP 
Goldmaxx power, operating at a very high frequency of 18 kHz. Its complete opposite is the used F4 
from Fisher, which operates at a frequency of 4,6 kHz. The last detector, the Tesoro Tolltec II, lies in 
the middle of the others, operating at a frequency of 12 kHz (see table 8). 
 
During the excavation, metal detection has been applied intensively. As the pits were dug, the 
excavators were always guided by metal detectorists and the dumps were subject to metal detection 
as well. After the excavation had finished, the removed soil was deposited on an agricultural field 
outside the city. This soil was then again minutely investigated by one of the amateurs, who showed 
these finds to the excavating organisation as to include these objects in the research (M. Dijkstra 
2013, pers. comm.). In the report of the excavation, it is not discussed if metal detection is applied to 
sectioned features as well.  
The conditions on the excavation were harsh, as is the case on many excavations on urban sites (fig 
18). Firstly, there was an enormous  iron- and copper contamination and as such, made the 
capabilities of penetrating the soil more difficult for the detectors. Camouflaging is also a big problem 
on these highly contaminated soils. Secondly, the areas to be investigated by detection were very 
small as not only foundations were in the way, but so were sewer pipes, sheet piling and piles (J.W. 
Bron 2013, pers. comm.). Some of these obstructions are made of iron and therefore make it even 
more difficult for metal detectorists, as these large iron objects make metal detection impossible in 
its directs environs. All these limitations lead the detectorists to dramatically lower the sensitivity of 
the detectors and increase (when possible) their recovery speeds. However, even though the 
conditions were bad, many metal artefacts have been found. A total amount of 392, of which 212 
have been selected for further conservation and discussion in the report (Nooijen 2010, 105). 
 
As mentioned before, a great number of artefacts has been retrieved from the site. Most of these 
artefacts were normal, everyday artefacts which do not individually tell a special story. However, as a 
collection of finds these can contribute greatly to the interpretation of the site. Finds include building 
materials, belt buckles, thimbles, clothing-accessories, cutlery, thimbles, nails, tools, insignia, some 
jewellery and coins. Consequently, there is also a category of indeterminable objects (Nooijen 2010, 
105-117). Most of the objects are difficult to link to the St. Catharinagasthuis, as the area has been 
elevated using ground from elsewhere in Leiden (Nooijen 2010, 115-116). A notable find that can be 
linked to the infirmary is that of two tin plates, both marked with a sign of the sacred wheel of St. 
Catharina, irrefutably linking it to the infirmary. A second notable find is a pewter pseudo-coin, of 
which the function is yet to be known. The coin could be used as a token in counting, but it could also 
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be a token for poor people, aiding them by making these tokens interchangeable for food or 
blankets. There is also the possibility of this coin to be used in gambling. The fact that the coin has 
been found in loose soil, makes it difficult to link it to a certain period of time. It is thought to date 
back to the 13th or 14th century (Dijkstra 2010, 120). 
 
Contribution to archaeology 
It is clear that many of the found artefacts would not have been retrieved if metal detection would 
not have been included in this investigation.  Not only can the metal artefacts from this excavation 
contribute to the view of the material culture in Leiden before the 14th century, but it can also 
directly lead to a greater understanding of the life in the infirmary.  
Based on the metal artefacts found in the higher layers, no addition can be given for the dating of the 
archaeological context. Most of the artefacts confirm what has already been stated in the literature. 
However, when it comes to the infirmary itself, some surprising finds do tell a little more about its 
character. Thimbles, for example, refer to manual labour and the assumed re-use or reparation of old 
clothing from deceased patients (Nooijen 2010, 117). Other finds have lead archaeologists to believe 
that the kitchen was used to weave cloth, which would eventually be woven into other things such as 
sheets, pillowcases, curtains and clothing (Nooijen 2010, 117).  Indications for this manual labour are 
to be found in (old) literature, but it is impossible to prove with other archaeological methods. 
Therefore, metal detection has added something to the research that would otherwise still be 
uncertain.  
  
5.2.3 Conclusion Leiden-Aalmarktschool 
 
Taking in consideration that metal detection has been applied intensively is a positive note to this 
excavation. In addition, metal detection has been applied in a systematic way, where this was 
possible. Such an approach was not always possible, as the harsh conditions including sheet piling, 
sewage pipes and brick foundations made it difficult to do so.  
A second good point was the fact that, even though the municipality did not have an available metal 
detectorist, metal detection has been applied in a sufficient way by the usage of a known group of 
detector amateurs. By doing so, the created gap by the absence of a metal detector specialist was 
filled and the metal artefacts were to be saved from losing. As these amateurs happen to use 
different kinds of detectors, a third advantage was established: the use of a high, low and middle 
range frequency detector which can complement each other. Where the reach in depth of one 
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detector failed, another detector could still detect and vice versa. By utilizing such a diverse array of 
detectors, one is to believe that the results have been optimised for this excavation. 
However, there are some downsides as well: at least two of the three used detectors have not been 
used in combination with a smaller search coil. In any case, the highest and lowest frequency 
detectors have been equipped with the standard search coils. As the conditions were so limited by     
-inter alia- the lack of space and enormous contamination of the soil, the use of a smaller or even 
very small coil is absolutely essential. It is likely that some of the artefacts have been missed, as 
camouflaging plays a big role on the excavation. In addition, with a big coil it is more difficult to 
search the areas around piles and sheet piling and therefore less surface can be covered when a 
smaller coil is not used on such excavations. 
A final remark on the report itself. This is very extensive and large, but at the same time very clear. 
However, even though metal detection is mentioned, the reader is not provided with the information 
about the used detectors. Moreover, how exactly detection has been applied is also unclear. It is only 
after personal communication with the leader of the project and one of the amateurs that all this 
information was disclosed and to be used for this thesis. Even though the communication with the 
project leader was easy and fluently, this should not have been necessary. 
 
 
Figure 18: impression of the 
archaeological activities and 
the conditions (Dijkstra and 
Brandenburgh 2010, 16). 
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5.3 Rotterdam-Markthal 
 
The excavations on the site of the "Markthal" have only been ended very recently. Therefore, just 
one of two reports was published during the writing of this thesis. It is therefore that this case study 
will only discuss the results of the pre-urban settlement on this site. The publication of the urban 
period of this site will be published later in 2013 and, even though this publication would contribute 
to this site as well, this information is not included in this case study. For details of the excavation 
that were not described in the report, information has been found by means of personal 
communication with senior KNA-archaeologist of BOOR, drs. M.M. Sier. 
 
5.3.1 Overview of the location and excavation 
 
The city of Rotterdam is located in the province of Zuid-Holland (fig 19). The site of Markthal is 
located directly in the centre of Rotterdam  and on the location, a large roofed daily market is to be 
realised soon (Vredenbregt and Van Trierum 2012, 11). As these plans would cause heavy building 
activities in the area, among which the establishment of an underground parking garage, 12 metres 
deep, archaeological remains in the soil would be irreversibly damaged and/or destroyed. Historical 
and archaeological inventories have therefore taken place in 2007 and a coring campaign in March to 
June 2007 have resulted in the finding of archaeological remains dating back to the Roman Period, 
medieval period and post-medieval 
period (Vredenbregt and Van Trierum 
2012, 11-12).  
The coring campaigns brought several 
archaeological remains to light: 
firstly, the deepest layer was a 
vaguely recognizable level containing 
charcoal.  
 
Figure 19: the location of Rotterdam 
in the province of Zuid-Holland 
(www.zoekplaats.nl). 
 
 
 
 
91 
This level has lead archaeologists to believe that this was a Roman layer. The excavations in 2012 
have indeed proven that this layer contained features dating to the Roman period (Vredenbregt and 
Van Trierum 2012, 11). 
 
Above these remains, the corings have resulted in the finding of the pre-urban settlement of 
Rotterdam, then called "Rotta" or "Rotte" (Vredenbregt and Van Trierum 2012, 11). These remains 
have been covered by a layer of clay, deposited after floods, somewhere in the 12th century AD 
(Vredenbregt and Van Trierum 2012, 11). On top of this clay, the first great expansion of medieval 
Rotterdam towards the river Meuse is located, called "Westnieuwland" (Vredenbregt and Van 
Trierum 2012, 11). These layers will not be discussed as the successive layers and remains belong to 
the urban period. 
 
Character of the site 
The site contains the remains of two different periods: the Roman period and the period of the 10th-
11th century. The number of Roman remains is still too fragmentary to say anything about the site in 
the Roman period. The only thing that is certain, is the fact that the location has been intensively 
used by this time (Vredenbregt and Van Trierum 2012, 37-38). However, the character of this use is 
still uncertain. Moreover, as the depth of the archaeological investigations were limited to a 
maximum of -7 metres NAP and the Roman remains were located between -6,53 and -8,23 metres 
NAP, the archaeologists have barely reached the Roman remains (Vredenbregt and Van Trierum 
2012, 35). 
The remains dating to the 10th and 11the century AD consist of house plans on a mound. Every 
mound has two phases of habitation, easily discernible from each other, as every phase is 
characterised by a new house plan. After two houses (phase A and B), the mound is elevated by 
adding more soil, after which mound 2 had risen. After two other phases of habitation, this method 
was used again, eventually leading up to three mounds and a total of 6 phases of habitation and 6 
houses (Vredenbregt and Van Trierum 2012, 39-41).  
As this method of building and elevating the mound has been applied, there was a high chance that 
most artefacts were still in situ and therefore, a great chance of retrieving these artefacts was 
present. 
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5.3.2 Metal detection on Rotterdam-Markthal 
  
On the excavation, it has been tried to apply a systematic approach as much as possible. However, as 
is the case on many excavations in urban centres, this is not as easy as on other kinds of excavations. 
On this excavation, there were many disturbing factors, such as piles, metal stairs, modern metal 
waste and ground disturbance without a clear reason (fig 20). Secondly, the chauffeurs of the trucks 
contacted each other by means of built-in truck "walkie talkies". The frequency on which this 
communication system operated, might have disturbed the detector's operating frequency as well 
(M.M. Sier 2013, pers. comm.). 
When possible, the digging of the pit has been guided by a metal detectorist (M.M. Sier 2013, pers. 
comm.). However, the actual excavation and this methodology have commenced when a depth of -3 
metres NAP was reached. This has been done because the soil was completely disturbed until -1 
metre below NAP. The first archaeological level was encountered on -3 metres NAP and the distance 
between -1 metre and -3 metres have been archaeologically guided (Vredenbregt and Van Trierum 
2012, 22).  
On the level where archaeological features were encountered and sectioned, all manually sectioned 
features have been investigated with a metal detector, as well as the soil that came out of these 
features (M.M. Sier 2013, pers. comm.). The dumps were more difficult to investigate, as the loose 
soil was removed from the deep pit and deposited in containers, which in their turn were removed 
from the site. However, when the dumps were not removed directly, these were also subjected to 
metal detection (M.M. Sier 2013, pers. comm.).  
The detector that was mainly used was a C-Scope 990XD. This is a high frequency, non-motion 
detector which operates at a frequency of 17 kHz. The detector was equipped with its standard 20 
centimetres search coil (M.M. Sier 2013, pers. comm.).The second detector that has been used, even 
though less intensively, is a Tesoro  Silver Sabre. This detector operates at a frequency of 12 kHz and 
is therefore less sensitive to very small artefacts, but has an increase in depth reach 
(www.tesoro.com).  
Both of these detectors have been used by a metal detector specialist who works for BOOR as well. 
As such, this person is not only detectorist, but can also function as "normal" archaeologist (M.M. 
Sier 2013, pers. comm.). Secondly, another person, experienced in using metal detectors as well, was  
hired solely for this purpose(M.M. Sier 2013, pers. comm.). 
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Figure 20: indication of the 
harsh conditions on the 
excavation (Vredebregt 
and Van Trierum 2012, 
23). 
 
For the periods at 
hand, 219 metal artefacts 
have been found. Among 
these were no Roman 
artefacts. Therefore, all 
retrieved artefacts are to 
be dated in the "Rotta"-
period. Amongst these, 
some notable finds are 5 
disc-brooches, one of 
which is a so-called pseudo 
coin brooch (Vredenbregt 
and Van Trierum 2012, 
131). Other notable finds 
are iron knives and parts 
thereof, iron arrowheads, 
intended for hunting (Vredenbregt and Van Trierum 2012, 134) and staples and clamps, which are 
thought to originate from ship wood and are therefore indicators for re-used wood in the settlement 
(Vredenbregt and Van Trierum 2012, 135-136). Furthermore, an undeterminable coin, a key, a pair of 
scissors and a number of mounts have been found. It is uncertain if these mounts would have been 
attached to books, clothing, furniture, horse-harness or any other objects. 
 
Contribution to archaeology 
It is clear that without the use of metal detection, most of the metal artefacts would not have been 
found. In that sense, metal detection has added greatly to the excavation. Moreover, the metal 
artefacts that have been found can teach archaeologists more about the life of the pre-urban 
settlement "Rotta". Firstly, the metal artefacts are in some cases excellent aids in dating 
archaeological features. Coins and other easily dateable objects that can be linked to certain 
features, can provide archaeologists with much information about the age of such features.  
 
94 
Secondly, the metal artefacts from this site shed some light on the prosperity and daily life of the 
people that used to live in the individual houses. For instance, it seems likely that metal vessels and 
tin jugs were not reserved for everybody. However, pewter brooches and insignia seem to have been 
in use in almost all social classes of society and can therefore provide information about the complex 
medieval religious history (M.M. Sier 2013, pers. comm.). Also, the depictions on these insignia can 
teach archaeologists more about the world of folklore, epics and stories that must have been known 
to great parts of the society (M.M. Sier 2013, pers. comm.). 
 
5.3.3 Conclusion Rotterdam-Markthal 
 
On this excavation, metal detection has been applied as systematic as possible. This approach was 
not always possible, as the harsh conditions including sheet piling, pipes, stairs, interfering 
frequencies and iron contamination made it difficult to do so. However, whenever possible, metal 
detection has been applied and many metal artefacts have been found by doing so. It is difficult to 
say and even hard to imagine that all artefacts have been retrieved. However, this is by no means a 
criticism for the excavating organisation, as the conditions were far from ideal. There is only one 
thing that could have been done better: equipping the used detectors with smaller coils. These coils 
make it possible to diminish the effects of camouflaging and can make the difference between 
finding or missing any object. Secondly, the disturbing effects caused by sheet piling and other metal 
objects can be reduced by equipping a detector with a very small coil. 
The fact that a high frequency detector has been used, and that it has been used by a specialist, are 
also positive notes for this excavation. 
A final remark can be given on the report. This publication is very extensive and large, but at the 
same time very clear. Even though metal detection is mentioned however, the reader is not provided 
with the information about the used detectors. In addition, how exactly detection has been applied is 
also unclear. It is only after personal communication with the excavating organisation that all this 
information was disclosed to be used for this thesis. Even though the communication with the 
organisation was easy and fluent, this should not have been necessary. 
As the second part of the report is still in preparation, it might be useful to include this information in 
that report. As this is one of only two points where some improvement is needed, it is a great chance 
to do so. 
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5.4 Tiel-Dominicuskwartier 
 
Considering the fact that no official report has yet been published, most information for this case 
study has been retrieved either from the evaluation report (not published), or through personal 
communication with the project manager, Drs. J. Van Renswoude. As this non-definitive report is a 
non-official and unpublished work, information derived from using this report will be referred to as 
personal communication as well. 
 
5.4.1 Overview of the location and excavation 
 
The city of Tiel is located in the Dutch province of Gelderland (see fig 21) and in terms of 
archaeological regions, is located in the riverine clay area of Utrecht and Gelderland. On the location 
of the neighbourhood called Dominicuskwartier, a new residential quarter has been built. Before the 
realisation of this neighbourhood, several archaeological investigations have taken place in this area, 
as the building activities would irreversibly damage the archaeological remains that are still present 
in the soil.  
 
Figure 21: the location of the city of 
Tiel in the province of Gelderland 
(www.zoekplaats.nl). 
 
The excavation of the 
Dominicuskwartier, which has taken 
place under the command of the 
archaeological centre of the free 
university of Amsterdam and the 
Hendrik Brunsting Foundation, has 
occurred in three separate 
campaigns. The first and biggest part 
of the area was excavated in the 
period between June and September 
2009. As the area to be excavated was not accessible in its entirety by that time, a second small 
campaign took place in the end of October 2009. In order to prepare the area for the building 
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activities, a piece of the city's rampart had to be unearthed. This activity took place between March 
and April and has also been guided archaeologically (J. Van Renswoude 2013, pers. comm.). 
After the previous buildings had been demolished, among which a hospital and old residential 
buildings, the archaeological investigations could take place. The remains that have been found date 
back to the Roman period, but the most common remains are to be dated within the medieval 
period. Great numbers of archaeological features dating back to this period have been encountered, 
including the early-, full- and late medieval period. Also, post medieval remains have been 
encountered. On the basis of these, it has been decided that all finds and features from before the 
year 1750 would be included in the research (J. Van Renswoude 2013, pers. comm.). 
 
Character of the site 
The site of Dominicuskwartier houses the remains of many different periods and has been in 
constant use from the Roman period onwards. Even though Roman finds have been done, these are 
not linked to any archaeological features. As such, the Roman finds play a minor role on the 
excavation. However, large numbers of Roman building debris and roof tiles have been found to be 
re-used in Carolingian structures (J. Van Renswoude 2013, pers. comm.). 
Remains from the early medieval period include the preceding structures of the ringwork (Dutch: 
"ringwalburg") and the actual ringwork from the 10th century (J. Van Renswoude 2013, pers. 
comm.). 
Secondly, a large number of traces of habitation dating back to the period between 900 and 1200 AD 
has been found.  
Moreover, the late medieval period was characterised by the influence of the German Order. A 
building, called "Het Duitse Huis" (The German House), was one of the structures that came along 
with this influence. However, research towards this building has always been very poor. The 
excavations on the site would be able to create a greater understanding of the character of the 
house and its inhabitants (J. Van Renswoude 2013, pers. comm.). 
Lastly, there are the remains that date to the post medieval period, the most important of which is 
the city's rampart. In all the mentioned periods, metal artefacts have been in use intensively and are 
therefore expected, possibly in great numbers. 
 
 5.4.2 Metal detection on Tiel-Dominicuskwartier 
 
On this excavation, metal detection has been applied in a systematic way. Firstly, when digging the 
pit, the excavator has been guided by a metal detectorist. Normally, the excavator "peels" off layers 
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of approximately 5 centimetres from the topsoil down. However, the topsoil was very disturbed and 
therefore it has been decided to remove the disturbed layer of soil in order to reach the undisturbed 
soil underneath (J. Van Renswoude 2013, pers. comm.). As many small pits with four or more 
subsequent levels were dug on the site, relatively much of these digging activities have been guided 
by means of metal detection. Secondly, all the sectioned features and the removed soil thereof, have 
been subjugated to metal detection as well (J. Van Renswoude 2013, pers. comm.). 
The deposits have not systematically been investigated for metal artefacts as this work is very 
intensive and tiring, with an average of very few finds (J. Van Renswoude 2013, pers. comm.). A 
legitimating factor for this is the fact that the digging of the pit is guided by a detectorist and 
therefore, very few artefacts should end up on the deposits (J. Van Renswoude 2013, pers. comm.). 
The used detector is a Tesoro Lobo Supertraq which operates at a frequency of 17 kHz and is 
equipped with a standard 20 centimetres coil (www.tesoro.com). The detector has been used by an 
archaeologist specialised in doing so, having roughly thirty years of experience in the field of metal 
detection. Also, amateurs have been called in for assistance in extracting any remaining artefacts 
from the deposits (J. Van Renswoude 2013, pers. comm.). 
A noteworthy aspect and something that will not be encountered on many other urban excavations 
is the fact that the contamination of the soil was very minor and so were other disturbing factors. No 
sheet piling or other obstructions stood between the excavation and metal detection. Some piles 
were present at the site, but these did not cause any problems (J. Van Renswoude 2013, pers. 
comm.). 
 
A total number of 1756 metal artefacts or parts thereof have been retrieved from the site. 
As no official report on the analysis of these artefacts has been published yet, it is difficult to discuss 
the artefacts that have been found here. However, some preliminary assumptions can be discussed. 
Among these are especially medieval finds. For the early medieval period, some coins and mounts 
have been found, the latter of which are unclear to originate from clothing, books, furniture of other 
objects. 
The full medieval period is represented by several different fibulae, coins, mounts and a possible 
pommel  (J. Van Renswoude 2013, pers. comm.).  
The material from the late medieval period has been found in large quantities and some special 
pieces have been found. Among these are coins, pilgrim-insignia, weaponry, tools, knives and two 
styluses. 
Lastly, the artefacts from the post medieval period are also a promising category, as a gold coin, a 
seal stamp and many belt buckles are found. Of course these are just the first results and after 
thorough analysis, more can be said about these finds (J. Van Renswoude 2013, pers. comm.). 
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Contribution to archaeology 
Firstly, it is clear that the number of metal artefacts that has been found would be drastically lower 
without the use of a metal detector, just as is the case on many other discussed excavations.  
As the site of Dominicuskwartier has a very complex stratigraphy, it was very hard to date the 
different layers. The metal artefacts, especially those from the Ottonian period have helped dating 
these layers. Without these guiding artefacts, archaeologists would not have been able to do so (J. 
Van Renswoude 2013, pers. comm.). 
Secondly, the artefacts that have been found in the ditches surrounding "Het Duitse Huis", are not 
only very interesting finds, but will also help archaeologists to gain a greater understanding about the 
character of this building and its inhabitants (J. Van Renswoude 2013, pers. comm.). 
Moreover, many of the research questions that have been asked before the excavation can partially 
or entirely be answered by the metal artefacts. However, since a thorough analysis is needed first, 
not much more can be said about these artefacts in this thesis. However, it is clear that metal plays 
an important role in the research, as it can possibly answer questions that other categories of finds 
have failed to answer. 
 
 5.4.3 Conclusion Tiel-Dominicuskwartier 
 
On this excavation, metal detection has been applied as systematic as possible. As the conditions for 
the site were exceptionally good and no disturbing factors were present at the site, nothing hindered 
a proper and systematic approach. The different layers and levels have all been minutely investigated 
by a metal detectorist and so are all sectioned archaeological features. The remaining deposits 
however, have not been subjected to metal detection. As stated earlier, the underlying idea was that 
during the digging of the pit, guidance by a metal detectorist would suffice, as this method would 
prevent any metal artefacts from ending up in the deposits. This would be true in ideal cases, where 
this guidance would have been applied from the topsoil down. Pitiful enough, it also happens to be 
that the topsoil of this site was removed as this soil was completely disturbed. Even though this is 
conceivable, the theory of metal artefacts not ending up on the deposits is not true in this case. It 
might be possible that, when removing the disturbed soil, many artefacts belonging to the top of the 
cut-through archaeological features have ended up on the deposits. A solution for this problem 
might have been found in including the disturbed topsoil in the guidance, or subjecting the deposits 
to metal detection as well. However, some amateurs have been called in for assistance to extract 
remaining artefacts from the deposits, so some artefacts have still been saved.  
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It is, however, not clear how many artefacts were eventually found on the deposits. 
The used detector, a high frequency Tesoro Lobo, has been a good choice, as its high frequency is 
capable of detecting very small artefacts or parts thereof. As small artefacts and pieces thereof have 
been found in great numbers, the chosen detector has been a good choice. Even though the coil 
would be a little large for such excavations, this is not the case on this excavation, as barely any 
disturbing factors were present at the site. 
The fact that a high frequency detector has been used, and that it has been used by a specialist with 
over thirty years of experience, are also positive notes for this excavation. 
A last point of attention is the report. The report itself is still in preparation. Therefore, a great 
chance lies ahead for disclosing the information about the used detector, the methodology and the 
conditions. If all this information would be included in the report, one will be provided with crystal 
clear information and it would therefore improve the standard for future reports. 
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5.5 Conclusion for metal detection on Dutch urban sites 
 
The three latter described case studies have clearly shown that there is some room for improvement 
when it comes to the proper application of metal detecting in fieldwork on urban sites. However, 
these cases also show that metal detection seems to be applied in a way, as systematic as possible. 
However, many disturbing factors seem to be an omni-present hindering factor on these sites. Still, it 
seems that this systematic approach is applied on urban sites better then it is done in the other 
areas. This is strange, since urban sites are commonly known for their hindering factors in regard to 
metal detection. 
It seems that the excavating organisations adapt their methodology to the conditions and especially 
the expectations. As great numbers of metal artefacts are to be expected on urban sites, metal 
detection is applied intensively. Of course, this a very positive thing and should therefore be broadly 
accepted. However, the discussed case studies are the ones where detection has been applied; the 
number of reports about excavations in urban centres where metal detection is not mentioned at all, 
is very worrying. 
 
It seems that it has become clear for archaeologists that a high frequency detector is most useful on 
urban sites, as these have indeed been applied on all discussed excavations. If the numbers of 
retrieved artefacts are high, one can assume that metal detection has been, at least on a basic level, 
applied properly. As the effects of camouflaging, contamination and other disturbing factors are 
encountered in high numbers on most urban sites, it is very hard to retrieve these small artefacts and 
one has to be properly aware of the right settings of the used detector. 
 
There is one important point of attention. The use of small coils, in some cases the so-called  sniper 
coils, is absolutely essential on urban sites. Especially where the rate of contamination is very high 
and other disturbing factors such as sheet piling, stairs, excavators and piles, these coils can 
drastically diminish the hindering effects of these. It is therefore almost certain that on the 
excavations where the detectors have not been equipped with these coils, more metal artefacts 
could have been retrieved. Also for concentrations of rubble and debris, these coils are especially 
useful. It is disappointing that most excavating organisations have not used these coils, hence there 
certainly is room for improvement there. 
 
A second point of attention is the form of the reports of the excavations. Many reports do not 
contain enough, or even no information at all, about the used detector(s), by whom these have been 
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used, how these were used and how elements in the soil, such as contamination of iron or building 
debris, could have decreased the capabilities of the detector. Since this information is essential to 
determine if such an excavation has been conducted in a proper way, it would seem that it is 
indispensible to include this information in the report. However, two of the three sampled reports 
have failed to do so. The third report is still in preparation and has therefore a great chance in setting 
the standard. It is highly recommended that more attention is devoted to these reports, as much 
information is still lacking in these, even though methodologies have been applied the proper way. 
 
In some cases, excavating organisations have made use of detector-amateurs. As these so-called 
amateurs in some cases know more about metal detection than most other "average" 
archaeologists, it is a wise thing to call in the assistance of these people. Most of them can contribute 
greatly to archaeological excavations, as most of these amateurs have many years of experience and 
can therefore be very useful, in some cases even more so than an archaeologist not familiar with 
handling a metal detector. Secondly, as these amateurs work on a voluntary basis, this is a cheap 
method of including metal detection on excavations even though the time and/or budget does not 
allow for any more team members to use the detector. In the case studies where metal detection has 
not been fully incorporated due to lack of time and money, a solution could have been found in 
hiring one or more detector amateurs (for more information on detector-amateurs: see chapter 6). 
 
As all discussed excavations have yielded metal artefacts, some of which extremely extraordinary or 
rare, it is proven beyond doubt that metal detection is an immensely important and valuable way of 
retrieving artefacts and gaining insights that would probably have been lost when detection would 
not have been applied. Metal detection has therefore become an essential part of the archaeologists 
toolbox an should therefore not be absent at any organisation's equipment. 
Even though it seems that metal detection is now indeed applied widely, many improvements are 
still needed. Starting off at the fact that every level, layer, surface, archaeological feature and every 
deposit should all be subject to minute investigation by means of a metal detector, no matter what 
the reasons may be, as the greatest profit of knowledge and insights is to be gained by systematic 
investigation of these aspects, using the right sweeping techniques and using the right detector with 
the proper settings. The results of the case studies have shown that the discussed excavating 
organisations have actually incorporated this methodology and by take all these facts in 
consideration to use this information to their own benefit (see table 9).  By doing so, they do not only 
retrieve more artefacts, but also show how metal detection and archaeology can complement each 
other. 
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 Used 
detector 
Detector 
handled by 
specialist? 
Guidance 
when digging 
pits? 
Sectioned 
features 
investigated? 
Deposits 
investigated? 
Leiden-
Aalmarktschool 
Fisher F4 (4,6 
kHz), Tesoro 
Tolltec II (12 
kHz) & XP 
Goldmaxx 
power (18 kHz) 
Mostly 
amateurs 
yes yes yes 
Rotterdam-
Markthal 
C-Scope 
990XD (17 
kHz) & Tesoro 
Silver Sabre 
(12 kHz) 
yes yes yes no 
Tiel-
Domincuskwartier 
Tesoro Lobo 
Supertraq 
(17,8 kHz) 
yes yes, 
excluding 
topsoil 
yes no 
 
Table 9: summary of the used methodology on the discussed sites. 
 
However, as stated earlier, these are just three reports in an ocean of other reports that do not 
consider metal detection as important at all. In fact, it is easier to find a report where metal 
detection is not applied, than finding one with metal detection mentioned. As metal detection 
should always be applied to urban archaeology, this is an unacceptable fact and much is to be gained 
by looking at the three case studies at hand, even though there is some critique on these as well.   
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6. Discussion and recommendations 
 
In the first chapter of this thesis, it has been hypothesized that the possibilities of metal detection 
are not fully utilized and therefore the Dutch archaeology is actually behind in the field of metal 
detection. In the second chapter, the possibilities of metal detection have been discussed as well as 
points of attention for handling these machines. The following chapters contained several case 
studies to investigate how metal detection has been applied and if the discussed possibilities were 
indeed fully used or not. These case studies have also proven how important metal artefacts can be 
for excavations of all kinds. Ranging from dating archaeological features to creating a greater 
understanding of social changes in society, from understanding the first Dutch farmers to the 
hierarchy of late medieval period and from sole finds to enormous numbers of objects, metal 
artefacts have contributed greatly to almost all excavations from whence they have been excavated. 
It is therefore disappointing that metal detection is not considered equally important on all 
excavations and is therefore given a minor role on some of these projects. In this view, the Dutch 
archaeology is indeed not fully up to date when it comes to metal detection. However, some of the 
discussed case studies have shown great examples of how metal detection can and should be applied 
in the future as well.  
 
The case studies have showed great differences between excavations in the same areas, but also 
when compared to other areas.  Examples of excavations where much attention is given to metal 
detection have been discussed, but so are excavations on those same sandy soils, where metal 
detecting is almost completely neglected. In the paragraphs below, the results will shortly be 
summarized for each individual geological area and recommendations are given for these areas as 
well. The latter part of this chapter contains overall recommendations, which are not only applicable 
in the field, but should also be accepted on legal level. 
 
It goes without saying that the results are by no means a critique on the investigated excavations or 
excavating organisations, but merely an overall critique on the way metal detection is (not) 
incorporated in the Dutch archaeology nowadays. 
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6.1 Sandy soils 
 
It is clear that metal artefacts are not preserved in the same way as on sand soils than on clay soils. 
However, this fact seems to be used as a legitimating factor for not using metal detection on some 
excavations on these soils, or at least not in a proper way. Some of the excavating organisations 
seem to have used metal detection "Pro Forma", as to be able to say and write that metal detection 
has in fact been applied on the excavation, discussing no details or whatsoever. On other excavations 
metal detection has indeed admittedly barely been used, reasons for which are mostly time and 
money, but in some cases there have been other reasons as well, including bad weather and 
impossible ground conditions for the excavators to allow for metal detection.  
On the other hand, it may be clear that sand soils can in fact yield spectacular metal artefacts which 
can contribute greatly to the interpretation of the remains that have been encountered on these 
excavations. It is needless to say that in some cases, many of the found artefacts would not have 
been found if metal detection was not used on the sites. Unfortunately, this counts vice versa also: as 
detection has barely been applied on other excavations, it is most likely that many metal artefacts 
have now been lost forever. Even if they will ever be unearthed by a metal detector amateur for 
instance, the context is irreversibly lost and the artefact can no longer contribute to the 
interpretation of the excavated site from whence it came. Though, some finds can still do so, 
provided that the finds are without a doubt from this site and secondly, these finds are being 
reported  at the authorities by the finders. 
The fact that a detector, operating at a high frequency, is in many cases the best choice for an 
excavation on a soil consisting of sand seems to have been largely understood by all excavating 
organisations. It would be desirable when there is a number of detectors to choose from, as not all 
soils are the same and the high frequency detector is most useful in ideal cases as well. Preferable 
would it be when an organisation would be able to choose from at least a high frequency and a low 
frequency detector, as to be able to minutely search the soil for artefacts including the smallest 
pieces thereof and after that, to be able to use a low frequency (and thus deeper searching) detector 
to find the remaining, deeper-lying artefacts beneath the surface after the pit has been dug. 
However, as money is always a limitation, many organisations cannot afford to have more than one 
detector and have therefore seemingly chosen for the best option, which is conceivable.  
At one of the excavations the organisation has made use of metal detector amateurs. It seems no 
coincidence that much more metal artefacts have been retrieved from this site than from the sites 
where amateurs have not been hired. For more reading about the hiring of amateurs, see the overall 
recommendations later this chapter. 
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Lastly, the reports of the excavations on the sandy soils are all clear, except for the details about the 
used detector(s), the way these have been used and the condition of the soil. When delivering a 
report, one would expect to be able to read more about these aspects and not just that metal 
detection has been applied. For additional information about the metal detection of all three reports, 
the authors or organisations had to be contacted. This communication however, went very smooth 
and fluently so that is certainly a positive note, but ideally this would not have been necessary.  
 
Recommendations for metal detecting on sandy soils 
1) An aspect that is not only recommended for excavations on sandy soils, but is certainly needed 
there as well, as some organisations failed to do so: systematic application of metal detection. This 
seems an obvious element, but it is also the most important factor in proper use of metal detection 
in the field. By systematic use of a detector, it is meant that the excavator is guided when digging the 
pit layer by layer. When doing so, all these should be investigated by a metal detectorist. This metal 
detectorist should be capable of using the right techniques in walking the field and sweeping 
techniques (see chapter 2). Secondly, all surfaces and archaeological features should be investigated 
by means of metal detection as well, especially when cross-sectioning features such as postholes and 
waste-pits, it can be very fruitful to minutely subjugate these features to metal detection: during the 
sectioning and after the fillings of these have been deposited next to the holes. Especially on sandy 
soils, the archaeological features contain the most artefacts, as these features work as "artefact 
traps" and can therefore contain important and valuable information. Moreover, the dumps are also 
to be investigated with a metal detector, as these can still contain important and valuable artefacts. 
Even though the finds from the dump are no longer in situ, they can still contribute to a better 
understanding of the site.  
As metal detection is still a very quick method of investigating the soil for metal artefacts, time 
should not be a limitation for the use thereof. Also, the weather conditions are no excuse for not 
making use of metal detection. Of course, exceptions such as frozen soils, loose soils not allowing 
excavators to dig several levels and comparable reasons are unavoidable. But where there is the 
possibility of using metal detection, it should indeed be used and only unavoidable causes should be 
legitimate reasons for not doing so. 
 
2)  An almost equally important factor for the proper use of metal detection is a person who is 
familiar with the machine. If a layman would use the perfect detector for a certain location, he would 
still not be able to recognize the different signals and know when to use the different setting of the 
detector. It is therefore essential to have at least one person who is specialized in handling a metal 
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detector. This could be a person from the excavating organisation, hired personnel from a specialized 
company or a trustworthy amateur.  
A person who is at least familiar with the detector is not only familiar with the right walking and 
sweeping techniques, but this person is also the best to judge what settings to use, depending on the 
soil conditions. This specialist will know when for instance the iron contamination is too much for the 
detector to handle without switching to a lower sensitivity, a smaller coil or even an entirely different 
detector. 
 
3)  The right detector and the right settings thereof is another essential part for the use of detection 
on excavations. For sandy soils, the common rule (in ideal situations) is that the most useful detector 
is one operating at a very high frequency. As metal artefacts are preserved in an extremely poor way 
in Dutch sand, it is important to be able to trace even the smallest parts of artefacts, as this is the last 
chance of retrieving these before they will eventually be lost forever. On sandy soils where iron 
contamination is low, the highest sensitivity can be used as to trace every single piece of metal. 
However, when the soil is contaminated with iron particles or building debris, it is most useful apply 
less sensitivity as not to detect all the rubble. Also, when the soil is contaminated, a higher recovery 
speed is important. As camouflaging (see chapter 2) can decrease the number of finds drastically, a 
combination of lowered sensitivity and a higher recovery speed is absolutely essential to optimise 
the results.  
It could be of great benefit on sandy soils to have a second detector operating on a low frequency. As 
the high frequency detector will be used for all the aspects mentioned above, the low frequency 
detector could be used for a second investigation of the surface of the pit and the dump.  As high 
frequency detectors are not able to penetrate the soil as deep as a low frequency detector, these 
could trace any artefact not located by a high frequency detector, as these were just a little too deep. 
The same goes for the dumps: where high frequency detectors would not detect any other artefacts, 
low frequency detectors just might be able to detect a little more. Therefore, it is especially useful on 
sandy soils, as metal artefacts are less common there. It is therefore recommended to have at least a 
high- and a low frequency detector, as to be sure that one has done everything to locate metal 
artefacts on the site.  
 
The above mentioned recommendations are not hard to follow at all and some even seem obvious. 
When combining these recommendations with the overall recommendations (see below), metal 
detection is surely to be very promising for the future. When these recommendations are followed, 
especially the systematic approach in the field, it is most likely that metal detection will yield more 
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results than ever before and by doing so contributing greatly to the Dutch archaeology and its 
understanding of the human past. 
 
6.2 Clay soils 
 
As the expectation for metal artefacts coinciding with the better preservational capabilities on clay 
soils is much higher than on sandy soils, it seems that metal detection has a more prominent role on 
excavations on these soils as well. But, even though the excavating organisations have acknowledged 
the contribution of metal detection to archaeology, the mentioned case studies have proven that 
there is still enough room for improvement on these soils as well.  
The discussed excavation reports have shown that clay soils can indeed yield remarkable finds, some 
of which are extremely rare and valuable in terms of archaeological information. Even though the 
artefacts in clay soils can be in mint condition, class 3 artefacts also occur on the soils and for these 
therefore, also counts that it might be the last chance ever to retrieve these objects as further 
degradation would make it impossible to ever trace these objects again. It is essential to apply metal 
detection in a systematic way as to optimise the results when searching for metal artefacts. 
However, it seems that on clay soils, even though metal artefacts are to be expected, sometimes 
even in great numbers, systematic approaches are not yet realised everywhere. On the other hand, 
some of the reports have proven that it is possible to incorporate a systematic approach on an 
excavation and the results of this have clearly been shown by the amount of retrieved artefacts. 
It is needless to say that in some cases, many of the found artefacts would not have been found if 
metal detection was not used on the sites. Unfortunately, this counts vice versa as well: as detection 
has barely been applied to other excavations, it is most likely that many metal artefacts have now 
been lost forever. Even if they will ever be unearthed by a metal detector amateur for instance, the 
context is irreversibly lost and the artefact can no longer contribute to the interpretation of the 
excavated site from whence it came. Though, some finds can still do so, provided that the finds are 
without a doubt from this site and secondly, these finds are being reported  at the authorities by the 
finders. 
As is also the case for excavations on sandy soils, the excavating organisations seem to be up to date 
regarding the right metal detector. As a high frequency detector is most useful on these soils, these 
indeed seem to have been used mostly on these sites. An exception to this is one excavation, where 
an array of different detectors is used for the different encountered soil types. Of course, that is a 
great example of how it can and actually should be done in the future. It is desirable to have a 
number of detectors to choose from, as not all soils are the same and the high frequency detector is 
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most useful in ideal cases as well. It is also preferred that an organisation would be able to choose 
from at least a high frequency and a low frequency detector. BY doing so, the organisation has the 
possibility to minutely search the soil for artefacts including the smallest pieces thereof and after 
that, is able to use a low frequency (and thus deeper searching) detector to find the remaining, 
deeper-lying artefacts beneath the surface after the pit has been dug. However, as money is always a 
limitation, many organisations cannot afford to have more than one detector and have therefore 
seemingly chosen for the best option, which in conceivable.  
At some of the excavations the organisation has made use of metal detector amateurs, whereas at 
one of the excavations amateurs have especially not been hired, as to prevent artefacts from 
disappearing from the site. For more reading about the hiring of amateurs, see the overall 
recommendations, later this chapter. 
Lastly, the reports of the excavations on the clay soils are all clear, except for the details about the 
used detector(s), the way these have been used and how the soil-conditions were. When delivering a 
report, one would expect to be able to read more about these aspects and not just that metal 
detection has been applied. For additional information about the metal detection of some reports, 
the authors or organisations had to be contacted. This communication however, was very clear and 
helpful. Even though that is positive, it would have been better if all needed information was to be 
found in the report. An exception to this was one report, which included detailed information about 
everything one needs to know about the aspect of metal detecting on the site. Hence, this exception 
again proves that there is in fact hope for the future. 
 
Recommendations for metal detecting on clay soils 
1) One aspect that is not only recommended for excavations on clay soils, but is certainly needed 
there as well, is the incorporation of a systematic approach. This does not only seem an obvious 
element, but it also seems to have been applied on the discussed sites. However, as its importance 
cannot be emphasized enough, it is mentioned here as well. Especially on clay soils, the artefacts are 
not only to be expected within archaeological features, but also in between these and also the old 
surfaces can still contain many artefacts and can therefore contain important and valuable 
information.  
A remark can be given on the approach that has been used on some of the discussed sites. The 
deposits must be investigated with a metal detector also, as these can still contain important and 
valuable artefacts. Even though the finds from the dump are no longer in situ, they can still 
contribute to understanding the site better.  
As metal detection is still a very quick method of investigating the soil for metal artefacts, time 
should not be a limitation for the use thereof. The weather conditions are also no excuse for 
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neglecting metal detection. Of course, exceptions such as frozen soils, loose soils not allowing 
excavators to dig several levels and comparable reasons are unavoidable. But where there is the 
reasonable possibility of using metal detection, it should indeed be used and only unavoidable causes 
should be legitimate reasons for not doing so. 
 
2)  On clay soils also, as is the case on sandy soils and urban sites, a detector specialist is essential. 
This could be a person belonging to the excavating organisation, but might as well be hired personnel 
from a specialized firm or even an trustworthy amateur. A layman however, might not be familiar 
with the used detectors and neither is such a person aware of the right techniques for walking the 
field, sweeping techniques and the right settings for the detector.  
On the discussed excavations, only specialists or detector amateurs have performed the research by 
means of detection. This is a positive note to these case studies, but it is still mentioned here, as the 
importance of this factor cannot be over-estimated. 
 
3)  The right detector and the right settings thereof is another essential part for the use of detection 
on excavations. For clay soils, the common rule (in ideal situations) is that the most useful detector is 
one operating at a very high frequency. As metal artefacts are preserved in a relatively good way in 
clay, it is important to be able to trace even the smallest parts of artefacts, as this is the last chance 
of retrieving these before they will eventually be lost forever. On clay soils where iron contamination 
is low, the highest sensitivity can be used as to trace every single piece of metal. However, when the 
soil is contaminated with iron particles or building debris, it is most useful to use less sensitivity as 
not to detect all the rubble. In addition, when the soil is contaminated, a higher recovery speed is 
important, as camouflaging (see chapter 2) can decrease the number of finds drastically, a 
combination of lowered sensitivity and a higher recovery speed is absolutely essential to optimize 
the results.  
It could be of great benefit on clay soils as well as on sandy soils, to have a second detector which 
could operate on a low frequency. As the high frequency detector will be used for all the aspects 
mentioned above, the low frequency detector could be used for a second investigation of the surface 
of the pit and the dump.  As high frequency detectors are not able to penetrate the soil as deep as a 
low frequency detector, these could trace any artefact not located by a high frequency detector, as 
these were just a little too deep. The same goes for the dumps: where high frequency detectors 
would not detect any other artefacts, low frequency detectors just might be able to detect a little 
more. It is as such recommended to have at least a high- and a low frequency detector, to be sure 
that one has done everything to locate metal artefacts on the site.  
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The recommendations which are given here, seem to have been largely in use on the excavations of 
the discussed case studies. However, as are only three case studies have been discussed in this 
thesis, there is the possibility that other excavations on clay soils utilize other methods, detectors or 
persons. When these recommendations are also followed by these other organisations, combined 
with the overall recommendations mentioned below, metal detection is surely to be very promising 
for the future. If followed, especially the systematic approach in the field, it is most likely that metal 
detection will yield more results than ever before and by doing so contributing greatly to the Dutch 
archaeology and our understanding of the human past. 
 
6.3 Urban sites 
 
The preservation of metal artefacts on urban sites can vary greatly. In some cases, metal artefacts 
can be in mint condition, but in other cases, the artefacts are barely or not recognizable at all. 
Metal detection on urban sites is therefore essential to retrieve these artefacts and by doing so,  
creating a greater understanding of the site and its previous inhabitants, as most excavating 
organisations seem to understand that metal detection is essential on these sites, metal detectors 
are indeed included in most archaeological toolboxes.  
It is essential to apply metal detection in a systematic way to optimise the results when searching for 
metal artefacts. However, it seems that on urban sites, as is also the case on sandy soils and clay 
soils, even though metal artefacts are to be expected, systematic approaches are not yet realised 
everywhere. It is worth mentioning that a systematic approach on urban sites can be extremely 
difficult to realise, as the conditions and the confined areas can hinder such an approach greatly.  
On the other hand, some of the reports have proven that it is possible to incorporate a systematic 
approach on an urban excavation and have the results to prove it. 
 
It is needless to say that in some cases many of the found artefacts would not have been found if 
metal detection was not used on the sites. Unfortunately, this counts vice versa as well: as detection 
has been applied in lesser extent on other excavations, it is most likely that many metal artefacts 
have now been lost forever. Even if they will ever be unearthed by a metal detector amateur for 
instance, the context is irreversibly lost and the artefact can no longer contribute to the 
interpretation of the excavated site from whence it came. Though, some finds can still do so 
provided that the finds are without a doubt from this site and secondly, these finds are being 
reported to the authorities by the finders. 
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This is also the case for excavations on sandy soils and clay soils, where the excavating organisations 
seem to be up to date regarding the right metal deector. As a high frequency detector is most useful 
on these sites, these seem to have been used mostly on these sites. It is even highly recommended 
to make use of exclusively high frequencies, as low frequency detectors would make detecting in 
such highly contaminated areas impossible. However, there is one point that needs improvement on 
these sites: the use of smaller search coils, or so-called sniper coils. These coils are manufactured for 
most brands of detectors and can diminish the effects of camouflaging and contamination greatly. 
However, in the discussed case studies, these coils seem to have not been in use at all, which is 
disappointing. 
At some of the excavations, the organisation has made use of metal detector amateurs. In these 
cases, many more artefacts have been retrieved as the loose soil from the pit was deposited 
somewhere in a farmland. One of the amateurs has investigated this removed soil for remaining 
artefacts and did find some, after which he reported this to the manager of the (by then finished) 
project. However, these artefacts have been included in the report and have contributed to the 
research. This is an example of how collaboration between amateurs and professional archaeologists 
can work out for the better. For more reading about the hiring of amateurs, see the overall 
recommendations later this chapter. 
 
Lastly, the reports of the excavations on the urban sites are all clear, except for the details about the 
used detector(s), the way these have been used and how the soil-conditions were. When delivering a 
report, one would expect to be able to read more about these aspects and not just that metal 
detection has been applied. For additional information about the metal detection of some reports, 
the authors or organisations had to be contacted. Even though the contacted persons were very 
eager to answer all questions, after reading a report, one should not have any more questions. 
Therefore, some room for improvement is certainly to be found regarding the reports. 
 
Recommendations for metal detection on urban sites 
1) It is known that the application of a systematic method on urban sites can be very difficult. 
However, it is absolutely essential to do so, as this the best way to retrieve as many artefacts as 
possible. By systematic use of a detector the excavator is guided when during the digging of the pit. 
Every layer should be investigated by a metal detectorist. This metal detectorist should be capable of 
using the right techniques in walking the field and sweeping techniques as well (see chapter 2). 
Secondly, all surfaces and archaeological features should be investigated by means of metal 
detection as well, especially when cross-sectioning features such as postholes and waste-pits, it can 
be very fruitful to minutely subjugate these features to metal detection: during the sectioning and 
 
112 
after the fillings of these have been deposited next to the holes. On urban sites, the artefacts are not 
only to be expected within archaeological features, but also between these and also the old surfaces 
can still contain many artefacts and can therefore contain important and valuable information.  
Moreover, the dumps must also be investigated with a metal detector, as these can still contain 
important and valuable artefacts. Even though the finds from the dump are no longer in situ, they 
can still contribute to a better understanding of the site, as some of these loose finds can still be 
linked to certain archaeological features. Also, urban sites might contain artefacts than cannot 
directly contribute to understanding the site at hand, but do provide a contribution to the bigger 
picture of urban archaeology. 
As metal detection is still a very quick method of investigating the soil for metal artefacts, time 
should not be a limitation for the use thereof. Also, the weather conditions are no excuse for not 
making use of metal detection. Of course, exceptions such as sewage pipes, piles, sheet piling and 
other obstructions are unavoidable on these kind of sites. But where there is the possibility of using 
metal detection, it should be used and only unavoidable causes should be legitimate reasons for not 
doing so. However, when the used detector is adapted to these conditions, a systematic approach is 
made easier. 
 
2) The right detector and the right settings thereof is another essential part for the use of detection 
on excavations. For excavations on urban sites, the common rule (in ideal situations) is that the most 
useful detector is one operating at a very high frequency and a low sensitivity. As the preservation of 
metal artefacts can vary greatly, it is important to be able to trace even the smallest parts of 
artefacts, as this is the last chance of retrieving these before they will eventually be lost forever.  
Secondly, when the soil is contaminated, an aspect that almost all urban sites suffer from, a higher 
recovery speed is important. As camouflaging (see chapter 2) can decrease the number of finds 
drastically, a combination of lowered sensitivity and a higher recovery speed is absolutely essential to 
optimise the results.  
Moreover, because of this contamination, camouflaging and obstructions in these confined areas, 
the use of the smallest coils possible is absolutely essential. Not only will these so-called sniper coils 
detect less metals in the same sweep, they will also allow for detecting in the smallest areas and 
between brick foundations. Also, these allow the detectors to approach sheet pilings and other metal 
obstructions closer, as the reach of these coils is lower. By using these smaller coils, the number of 
retrieved artefacts will certainly increase. 
 
3)  An almost equally important factor for the proper use of metal detection is a person who is 
familiar with the machine. If a layman would use the perfect detector for a certain location, he would 
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still not be able to recognize the different signals and know when to use the different setting of the 
detector. It is therefore essential to have at least one person who is specialized in handling a metal 
detector. This could be a person from the excavating organisation, hired personnel from a specialized 
company or a trustworthy amateur.  
On some urban excavations, amateurs can play a special role. As the case studies have shown, these 
voluntarily working amateurs can contribute greatly to an excavation where no measures have been 
taken by the organisation to incorporate metal detection in the research. However, by calling in the 
assistance of some amateurs, many finds have been done and a small number of these have actually 
helped answer some of the research questions. 
 
4) Especially for urban sites, it can prove very fruitful to subject the deposits to metal detection. As 
many urban sites are partially disturbed until a certain depth, there is a big chance of artefacts 
ending up in the deposits. It is therefore highly recommended to investigate these as well. When 
there is not enough time to do this, it might be an option to hire one or more trustworthy amateurs 
to do this for the excavating organisation. 
 
Metal detection has great potential for the future. However, archaeologists will only be able to use 
its full potential when the applied methods are sufficient. When these recommendations are 
followed, combined with the overall recommendations mentioned below, metal detection is surely 
to be very promising for the future. It is noteworthy that the discussed case studies have taken some 
of these recommendations into account already. However, since many organisations do not make 
use of metal detection at all, there is still much room for improvement. 
 
6.4 Overall recommendations 
 
The recommendations mentioned above are especially for the excavations on certain types of soils. 
In this paragraph, recommendations are given for all aspects of metal detection ranging from 
legislation to the mentioning of metal detection in archaeological schoolbooks. It is clear that the 
archaeological potential of metal detection is not yet fully utilized and that the Dutch archaeology is 
indeed behind in the field of metal detection. Reasons for this are to be found in the non-obligatory 
character of the Dutch Quality Standards for archaeology (KNA) and the fact that in the many books 
that are meant for (future) archaeologists, metal detection is not mentioned at all. Other reasons for 
the Dutch archaeology to be behind in this field are for instance the unavailability of detector-
 
114 
specialists and the use of a wrong (or not completely suited) detector. For all of these aspects, 
recommendations will be given in this paragraph. 
 
1) A possible cause of the lack of knowledge about metal detection is the fact that this phenomenon 
is barely discussed in archaeological handbooks. Whereas, these books contain important 
information for both the professional and student archaeologists, as they form an essential part of 
the archaeologists' toolbox. If detection is not discussed in these books, (future) archaeologists will 
only get to know these machines by learning about these themselves or by getting taught by 
someone else. Of course, at least some information should be given about metal detection in the 
most recently published books and in college, students should be made familiar with these machines, 
as it is not hard to learn about metal detection, this is not at all a time-consuming activity and could 
easily be incorporated into modern day classes about archaeological methods and practice.  
It is recommended therefore, that universities devote at least some hours of class to discuss metal 
detection and its possibilities for archaeology in the future. Ideally speaking, a practice with these 
machines could be realised as to bring the theory into practice. Acknowledging the fact the 
archaeology of the future starts now, it is absolutely essential to incorporate this into the educational 
system as well.  
 
The most (and almost only) useful book about metal detection is without a doubt the book written 
by G. Gesink, "Handboek voor zoekers" containing the absolute essential information about 
everything a starting metal detectorist should know. Also professionals can retrieve a lot of essential 
information from this book. It is therefore recommended for every (future) professional metal 
detectorist to read this book. When using this book for educational purposes, a selection of the most 
important information has to be made, as the book is too elaborate to discuss in its entirety. 
However, this book should certainly be used and it is therefore recommended for every university 
library or archaeology faculty to add at least one copy of this book to their collection. 
 
2) It has been clearly shown that since the introduction of metal detection, an enormous increase in 
found metal artefacts has been established. As the case studies in the previous chapters have shown, 
metal detection plays a crucial role in retrieving metal artefacts and by doing so, creates better 
understandings of certain archaeological features and therefore contributing to archaeological 
investigations on a large scale. However, the Dutch Quality Standard for archaeology (Dutch: 
Kwaliteitsnorm Nederlandse Archeologie; KNA) does not oblige excavating organisations to include 
metal detection on excavations. It just states that it can be of use to include such a method to an 
investigation. Officially, no excavating organisations are to blame when they have not (or barely) 
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applied metal detection on an excavation. Luckily, most organisation have now indeed acknowledged 
the big potential for metal detection and as such, do include metal detection in their investigations. 
However, as metal detection is still not obliged, let alone a systematic approach mentioned, these 
organisations have no guidelines in applying detection and do so in wrong or unsystematic ways or 
"pro forma", as to be able to write and say metal detection has indeed been used, even though no 
details are given in the reports. 
It is strongly recommended that rigorous rules regarding metal detection should be included in the 
Dutch quality standard for archaeology, at least obligating metal detection and dictating a systematic 
approach on excavations. This systematic approach should at least include a guidance of the 
excavator and an investigation of the different levels and surfaces in the pit as well as sectioned 
features and the deposits. By doing so, the right detector should be used on every type of soil. 
 
3) It has been mentioned before: the right detector for certain excavations is absolutely essential. In 
an ideal case, excavating organisations can make use of several different detectors, including at least 
one high frequency and one low frequency detector. As it is simply too expensive for most 
organisations to purchase more than one detector,the cases in which a lower frequency would be 
more useful, are mostly neglected. The detector that is most suitable for most cases, mostly a high 
frequency detector, is applied to the areas where a low frequency detector would be more useful.  A 
solution for this problem is to be found in the use of a relatively new detector, the XP Deus. This 
detector is a revolution in the field of metal detection, not only because of its light-weight and 
wireless use, but mostly because of its capability to mimic other preceding detectors manufactured 
by XP. Using the right settings, this detector is capable of operating on several different frequencies, 
ranging from very low (4,0 kHz) until very high (17,4 kHz). Its recovery speed can also be adjusted and 
the special "Deus Fast"-mode enables the detectorist to use a recovery speed that has not yet been 
paralleled by any other detector.  
By using this detector, one detector is enough to use both high and low frequencies and by doing so, 
making it possible to subjugate any site to minute investigations. Even though this detector is still 
quite expensive, its revolutionary and easy to use character will most probably make it worth 
considering to purchase one. It is therefore recommended for any site on sandy soils or clay soils to 
make use of this detector. Not only is the right use of his detector most promising for any excavation, 
it is also a complete package which is eventually cheaper and more useful than two or more separate 
detectors. Luckily, some excavating organisations have indeed acknowledged the possibilities of this 
detector and make use of this detector already. 
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4) As time and money already were limiting factors in archaeological research, the economical crisis 
has definitely not influenced this in a positive way. As such, in some cases metal detection (amongst 
other things) does not get the right amount of attention on fieldwork projects. Especially where 
metal detection is a more time-consuming activity than on other excavations, such as urban sites, it 
will sometimes be decided that metal detection is of lower priority. Of course, this should actually be 
avoided in any case, but since it is still not obligatory to include metal detection on excavations, it 
can and will still be done, so a pragmatic solution is sought for this problem. A solution for the ever-
present problem of time and money can be found by calling in the help of detector-amateurs. Most 
excavating organisations and municipalities have at least one amateur they know they can call if help 
is needed. These amateurs can be of enormous help, as the archaeologists themselves have no time 
for detection. Often, the amateur actually has more knowledge of metal detectors than the actual 
archaeologists, as some of these amateurs have many years of experience. They can therefore 
determine what is the best detector for a certain soil and what settings to use thereon. Secondly, the 
problem of having just one detector can be solved by hiring an amateur, as this person might use 
another detector and by doing so, providing a more detailed overview of the investigated area.  
In some cases, malicious amateurs have ruined the good relationship between the archaeologists 
and amateurs with good intentions, archaeologists are sometimes afraid to call in amateurs, which is 
conceivable because one can never know when to really trust somebody with the sometimes 
valuable archaeological artefacts. However, archaeologists should strongly reconsider these feelings 
when it becomes clear how many well-willing amateurs are eager to help on excavations and 
especially when one takes into account how much has already been found with the help of detector 
amateurs. In addition, there are some very good examples of amateurs that have reported finds on 
locations where excavations were already finished. These artefacts can still contribute greatly to 
understanding some sites and are therefore still archaeologically valuable.  
There are countless discussions about hiring or not hiring amateurs. However, one should bear in 
mind that if it is decided that amateurs will not be hired, the organisation should be aware of the fact 
that many artefacts might be lost forever. It is therefore recommended to hire amateurs when the 
archaeologists themselves have no more time to apply metal detection themselves. Furthermore, it 
is more useful to make call in assistance of amateurs when the excavating organisation has no 
experts on handling a metal detector themselves. In this case, the archaeologists can focus on other 
factors and an amateur can guide the excavator by means of metal detection. This way, it is most 
likely that more metal artefacts will be found, than when a team member without knowledge 
handles the detector. 
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5) When archaeological organisations want include more metal detection on future excavations, but 
they have no specialists in this field, nor is there the possibility (or desire) to call in the assistance of 
amateurs, it might be an option to follow a course in metal detection. In this short course, people are 
taught all aspects of metal detection, including the right settings for certain excavations, the right 
sweeping techniques, the effects of camouflaging and how to diminish these, the use of different 
coils and many other aspects that come with proper and responsible use of metal detectors on an 
excavation. The possibilities for following such a course is not widespread, but there certainly are 
some organisations that organise these courses.  
 
It is clear that metal detection is absolutely essential for all kinds of excavations. However, as the 
application of metal detection is still not obligatory, it is possible that this easy and important way of 
extracting metal artefacts from the soil is neglected. Proof of this are the many recent reports of 
excavations in which metal detection is not mentioned. It is no coincidence that metal artefacts 
themselves are also lacking in these reports. The recommendations mentioned above are therefore 
not to be taken lightly. Even though some are more easily followed than others, it can make the 
difference between understanding or not understanding (aspects of) an archaeological site. The 
difference  between creating or not creating a greater understanding of its inhabitants and also 
between making or not making the public enthusiastic for archaeology.  
In the end, it is the money of the taxpayer that finances the archaeological research. It would be nice 
if these people could see what is beneath our feet as well and how is this better to be realized than 
with actual material remains? Material culture is much easier to conceive than drawings of 
archaeological features or a report. Metal artefacts form a essential part of this material culture and 
should therefore not be overlooked when archaeology is brought back to the greater public. 
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7. Conclusion 
 
In this thesis, it has been hypothesized that the Dutch archaeology does not make optimal use of the 
possibilities of metal detection. By studying nine case studies, three of which on sandy soils, three on 
clay soils and another three on urban sites, this hypothesis has proven to be right: the Dutch 
archaeology does indeed not make optimal use of the possibilities of metal detection. However, the 
results are not as dreadful as they may seem at the moment. Some of the case studies have shown 
excellent use of metal detection with ditto results. 
 
For excavations on sandy soils, there is much room for improvement. As the expectation for metal 
artefacts is very low, the application of metal detection played a minor role on these excavations. 
Moreover, in some cases, previous research is used as a legitimating factor for this. As the previous 
research on sandy soils did not result in the finding of many metal artefacts, it is thought that the 
research at hand will not yield many of these either. Of course, this way of thinking is wrong and 
luckily, not all discussed excavations have yielded the same results: one of the excavating 
organisations has incorporated a systematic approach and, which resulted in a high amount of metal 
artefacts. 
 
Secondly, the discussed excavations on clay soils show very different methodologies. It seems that as 
the rate of expectancy for metal artefacts rises due to better capabilities of preserving metal 
artefacts, so does the belief in the use of metal detection. On all three discussed excavations 
consisting of clay soils, systematic approaches have been applied. One could say that, if researched 
solely, the excavations on clay soils would represent a proper way of incorporating metal detection in 
Dutch archaeology. 
 
Thirdly, the excavations on urban sites show some similarities with both excavations on sandy soils 
and clay soils. On the discussed excavations, an approach which was as systematic as possible on 
urban sites has been applied. As many disturbing factors hinder a real systematic approach, there is 
no-one to blame for this. However, on urban sites there is enough room for improvement as well. 
Especially the use of very small coils would really add to the excavation, as these make camouflaging 
less disturbing and are easier to use in small areas. The fact that it was very hard to find three reports 
that included metal detection is also a dreadful given: metal detection should always be applied on 
urban sites. It is unacceptable not to include detection on such sites. Nonetheless, there are still 
many reports that do not mention metal detection at all. 
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Moreover, the reports of all published excavations (except the report of the archaeological guidance 
of Track Castellum in De Meern) lack information about the used detectors, the conditions of the soil, 
the contamination of the soil, the person who handled the detector and the used accessories, such 
as interchangeable coils. With a good methodology comes a good report: as the methodology has 
been properly applied, this should be published as well. Also, this provides the reader with crystal 
clear information about all the mentioned aspects, giving such a report a higher educational value.  
 
Even though a positive trend is visible on clay soils, there is still enough room for improvement on 
sandy soils and in urban centres. It is therefore that it can be concluded that the Dutch archaeology 
does indeed not make optimal use of the possibilities of metal detection.  
 
However, as few excavating organisations have showed that on some excavations, metal detection is 
already used as it should be, it seems that there is hope for the future. However, only hope is not 
enough. It is therefore that recommendations have been given in the final chapter. These are to be 
used as guidance when one wants to undertake an excavation, but is not sure of what factors to take 
into account. 
The recommendations given in the final chapter of this thesis are to be taken very seriously. Some of 
these are easier to follow then others. However, they are all highly necessary as these can bring an 
end to metal artefacts being lost forever and with those, valuable archaeological information. When 
these recommendations are followed, the future of metal detection on Dutch excavations is a bright 
one. Eventually, this will lead to better and more complete results and by doing so, the quality of 
Dutch archaeological excavations will drastically improve.  
Only then will it be possible to create a greater understanding of the human past by means of these 
valuable metal artefacts. 
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Abstract 
Metal artefacts are important for archaeology, as the archaeological information that can derive 
from thorough analysis of these, can be very helpful in understanding the past. Ranging from creating 
a greater understanding of communities through bronze age depositions via the trade networks of 
post medieval Europe by looking at the distribution of lead cloth seals. Metal artefacts are an 
extremely important category of finds and must therefore never be looked down upon. It is simply 
unaffordable to exclude these artefacts from investigations and reports and neither can their 
importance for the public be neglected.  
However, the best way of retrieving these precious artefacts, by means of metal detection, is 
neglected on many excavations and if applied, metal detection only plays a minor role.  
In this thesis, it is hypothesized that the Dutch field archaeology does not make optimal use of the 
possibilities of metal detection. To prove this theory, three different areas have been chosen first: 
sandy soils, clay soils and urban sites. Of all three areas, a sample of three excavations has been 
taken to investigate how metal detection has been applied on these excavations. By eventually 
sampling nine excavations where metal detection has been applied, it has been investigated if 
archaeology is indeed behind in the field of metal detection and if recommendations need to be 
given. 
For all three areas, good and bad points have been discussed. The results for sandy soils seem to be 
the most dreadful, as there is much room for improvement. Especially a systematic approach is still 
needed on these soils. Excavations on clay soils on the other hand, seem to have incorporated a 
systematic approach better than on sandy soils. However, as this approach has not been applied to 
all aspects of the excavations, there is more to be gained from these soils as well. Lastly, the 
systematic way of applying metal detection on urban sites seems to have been done in a proper way. 
However, as on the sampled excavations, metal detectors have not been equipped with smaller coils, 
it seems that many artefacts might have been lost by not doing so. Thus, also on urban sites more 
knowledge is needed. Moreover, the reports of most excavations lack the right details regarding 
metal detection and are therefore in need of improvements as well. 
In conclusion, one can say that the hypothesis has been proven right. Solutions for this problem have 
been given in the form of several different recommendations, which, if followed, can change the 
future for Dutch field archaeology, as many more metal artefacts will certainly be retrieved.  
Hopefully, this thesis will lead to new insights about incorporating metal detection on excavations in 
the Netherlands. In the near future, perhaps more metal artefacts will therefore be unearthed and in 
their turn lead to new discoveries about the material culture of societies in the metal ages and 
beyond. 
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